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These  U.T.C.  stock  units  take  care  of  most 
common  filter  applications.  The  interstage 
filters,  BMI  (band  pass),  HMI  (high 
pass),  and  LMI  (low  pass),  have  a 
nominal  impedance  at  10,0<M  ohms. 

The  line  filters,  BML  (band  pass),  HML 
(high  pass),  and  LML  (low  pass), 
are  intended  for  use  in  500/600  ohm  circuits. 
All  units  are  shielded  for  low  pickup 
( 150  mv/gauss)  and  are  hermetically  sealed. 
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Al^l  AB 


20  mhy. 
.4  mhy. 
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5 
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FILTER  CASE  M 


1  3/14  X  1  n/16, 

I  S/«x2  1/2  High 


TygoNo. 


IMA-I 

IMR-R 

IWA4 

NU4 

NM-B 

NOAa 

HOA-T 

NtM 

NM-S 

IMA-10 

MtS-ll 

RM-12 

iia«-is 

NtS-14 

IMA-1B 


5  mhy. 
12.S  mhy. 
20  mhy. 
30  mhy. 
50  mhy. 
10  mhy. 
125  mhy. 
200  mhy. 
300  mhy. 
.5  hy. 
.75  hy. 
1.25  hy. 

2.  hy. 

3.  hy. 
5.  hy. 
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040 
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Type  NO. 


HOA-IO 

NaA>17 
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hy. 
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hy. 
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1040 

1040 

1740 
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21.00 

2240 

2340 
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The  UTC  type  HQ  permalloy  dust  toroids  are  ideal  for  all  audio,  carrier  and  supersonic 
applications.  HQA  coils  have  Q  over  100  at  5,000  cycles... HQB  coils,  Q  over  200  at  4,000 
cycles... HQC  coils,  Q  over  200  at  30  KC...HQD  coils,  Q  over  200  at  60  KC...HQE  (mini¬ 
ature)  coils,  Q  over  120  at  10  KC.  The  toroid  dust  core  provides  very  low  hum  pickup... 
excellent  stability  with  voltage  change ...  negligible  inductance  change  with  temperature, 
etc.  Precision  adjusted  to  1%  tolerance.  Hermetically  sealed. 
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COMPATIBLC  COLOR  TV  RCCCIVER — Unretouched  reproductions  ot  crt  screen  of  42-tube  cotor  receh/er  developed  by 
Westingkouse  engineers.  Chassis  of  receiver  used  in  field  fMfj  of  NTSC  system  contoin  oil  circuits  for  color  or 
chrome  reception  (see  p  9S) .  . . . COVER 


FIGURIS  OF  THI  MONTH .  . 

Includes  Electronkt  Output  Index,  a  business  borometer  for  management 

INDUSTRY  REPORT . 

Top-level  news,  trends  and  market  interpretations,  plus  year-end  electronigrapks 

COMPATIBLE  COLOR  TV  RECEIVER,  by  Kenneth  E.  Farr . 

42-tube  receiver  uses  tricolor  picture  tube 

MEASURING  MINUTE  CAPACITANCE  CHANGES,  by  George  W.  Cook . 

Resonant  bridge  system  measures  capacitance  changes  of  0.001  Muf  and  less 

F-M  RECORDING  IN  GUIDED  MISSILES,  by  Albert  A.  Gerlech . 

Conventional  graphical  recordings  are  made  from  198-channel  magnetic  recording  mode  inside  nose  of  missile 

HIGH  FREQUENCY  TRANSISTOR  TETRODE,  by  R.  L.  Wallace,  Jr.,  L.  G.  Schimpf  and  E.  Dickten. 
Fourth  electrode  added  to  junction  transistor  allows  operation  at  130  me 


PRESS  SAFETY  CONTROL  USES  RADIOACTIVE  WRISTBAND,  by  M.  E.  Simonton  end  John  Yeiter . 

Geiger  tubes  mounted  on  press  prevent  operation  when  radium-plated  disk  on  operator's  wrist  is  in  danger  zone 

STRIPPING  TECHNIQUES  FOR  INSULATING  FILMS  ON  WIRE,  by  R.  George  Roetch .  . 

Evaluation  of  six  different  production  techniques  for  removing  film-type  insulations  from  magnet  and  resistance  wire 


TELEVISION  SWITCHER  FOR  BROADCASTERS,  by  Harry  E.  Thomas . 

Pushbutton  unit  for  video  programs  allows  instantaneous  switching  or  manual  lap  dissolves 


ELECTRON-MICROSCOPE  POWER  MONITOR,  by  Francis  W.  Bishop . 

Simple  two-tube  amplifier  and  eye-tube  indicator  detect  fluctuations  that  cause  blurred  photographs 


QUICK-CHANGE  BREADBOARD  FOR  CIRCUIT  RESEARCH,  by  Robert  E.  Preuty . 

Complete  circuit  con  be  wired  without  drilling  holes,  through  use  of  removable  insert  panels  on  chassis 

WIDE-ANGLE  SCAN  RADAR  ANTENNA,  by  H.  N.  Chait . 

Microwave  analog  of  Schmidt  optical  system  permits  20-beamwidth  scan 


EFFECT  OF  RADIATION  ON  RESONANT  LINES,  by  R.  A.  Chipman.  .  . 
Influence  of  radiotion  resistance  on  resonant  characteristics  it  studied 


BIPOLAR  LOGARITHMIC  CORONA-CURRENT  AMPLIFIER,  by  Seville  Chapmen  end  Leonard  Bogdan . 

Measures  entire  range  from  milliamperes  to  millimicroamperet  for  study  of  snowstorm  ond  thunderstorm  corona  current 

TEST  SCOPE  CHECKS  TELEVISION  BROADCASTS,  by  CliHord  H.  Moulton . 

Special  features  provide  laboratory  or  field  test  of  video  signals 

CHART  FOR  TE„  MODE  PISTON  ATTENUATOR  (Reference  Sheet),  by  Charles  M.  Alfred . 

Nomograph  speeds  finding  attenuation  constant 
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Yes  ...  it  pays  to  figure  fint . . .  instead  of  And  remember  that  you  can  count  on 
afterward  . . .  how  Veeder-Root  Counters  can  Veeder-Root  to  help  you,  consistent  with 
profitably  be  built  into  your  new  products,  defense  commitments, 
machines,  or  processes  ...  to  build  up  sales 
appeal  and  new  markets. 

Much  easier  to  call  in  a  Veeder-Root  engi¬ 
neer  non;,  than  waiting  until  later,  when  your 
design  is  in  production.  ' 


VEEDER-ROOT  INCORPORATED 
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Iltctronlti  Output  lnd>x 


PrevioiH  Month  Latest  Month 


1962 


Previous  Loteit 

Month  Month 


Previous 

.Month 


Latest 

Month 


RECEIVER 

PRODUCTION 

(Source:  RTMA) 
Television  sets  . . 
Home  sets  .... 
Clock  Radios  . . . 
Portable  sets  . . . 
Auto  sets . 


TV  AUDIENCE 

(Source:  NBC  Research  Dept.) 

Sets  in  Use-totai . 

Sets  in  Use— netw  k  conn. 
Sets  in  Use-New  York . 
Sets  in  Use-Los  Angeies 
Sets  in  Use-Chicago . . 


Oct. '52 
724,I17-p 
314,459-p 
180,841-p 
113,552-p 
163,494-p 


NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 

AM/FM-ABC  .  J 

AM/FM-CBS  .  ! 

AM/FM-MBS .  3 

AM/FM-NBC . 

TV-ABC  . 

TV-CBS  . 

TV-DuMont  . 

TV-NBC  .  ! 


RECEIVER  SALES 

(Source:  RTMA) 


Oct.  '52 
$2,887,571 
$5,817,930 
$2,304,804 
$4,230,576 
$1,453,811 
$6,754,231 
$995,376 
$7,805,668 


Television  sets,  units. . . 
Radio  sets  (except  auto) 


RECEIVING  TUBE  SALES 

(Source:  RTMA)  Oct.  '51 

Receiv.  tubes,  total  units  34,137,519 

Receiving  tubes,  new  sets  21,103,669 

Rk.  tubes,  replacement  9,615,159 

RKeiving  tubes,  gov't.  1,567,190 

Receiving  tubes,  export.  1,851,501 

Picture  tubes,  to  mfrs. .  455,636 


Oct.  '52 
41,880,318 
29,132,068 
8,791,404 
3,105,005 
851,841 
862,431 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  Sept.  '51 
Prod,  workers,  electronic  247,300 
Av.  wkly.  earnings,  elect.  $62.75 

Av.  wkly.  earnings,  radio  $59.40 

Av.  weekly  hours,  elect  4i.2 

Av.  weekly  hours,  radio .  40.8 


Sept  '52 

2%,600-p 

$67.06-p 

$63.45-p 

41.5-p 

41.2-p 


BROADCAST 

STATIONS 

(Source:  FCC)  Nov.  '51  Oct  '52 

TV  Stations  on  Air. ...  108  114 

TV  Stns  CPs-not  on  air  0  77 

TV  Stns-Appllcatlons. .  463  840 

AM  Stations  on  Air...  2,321  2,368 

AM  Stns  CPs-not  on  air  85  138 

AM  Stns-Applications.  302  255 

FM  SUtions  on  Air...  635  624 

FM  Stns  CPs— not  on  air  12  17 

FM  Stns-Appllcations.  10  8 

COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  Oct  '51  Sept  '52 

Aeronautical  .  31,989  34,462 

Marine .  33,309  37,437 

Police,  hre,  etc .  9,965  ii,6l‘ 

Industrial .  10,930  14,767 

Land  Transportation  . .  4,542  5,25{ 

Amateur .  97,587  116,62« 

Citizens  Radio .  674  1,767 

Disaster .  22  8C 

Expertmeaui .  442  282 

Common  carrier .  834  1,028 


STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  Nov.  '5l 
Radio-TV  &  Electronics  245.7 

Radio  Broadcasters  . . .  231.3 


— Quarterly  Figures  —  "  "■  > 

Year  Previous  Latest 

Ago  Quarter  Quarter 


INDUSTRIAL 
EQUIPMENT  ORDERS 

(Source:  NEMA) 

Dielectric  Heating  .... 

Induction  Heating _  $4,060,000 

Welding  Control .  $1,280,000 

Other  Electronic  Control  $720,000 


1  15;090  industrial  tube  sales 

,0  5^346  (Source:  NEMA)  3rd  '51  2nd  '52 

9  116,102  Vacuum  (non-receiving) .  $8,420,000  $12,110,000 

>7  1,788  Gas  or  vapor .  $2,620,000  $3,150,000 

10  80  Phototubes  .  $270,000  $480,000 

2  519  Magnetrons  and  velocity 

6  1,032  modulation  tubes  . . .  $3,740,000  $9,830,000 

p-provisional;  r-revised;  e-estimated 
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John  Q.  Meets  the  Transistor 


Raytheon  announces  mass 
availability  of  junction  types; 
RCA  shows  uses 

The  year  1952  ended  with  a  flour¬ 
ish,  electronically  speaking,  as  the 
word  transistor  became  public  prop¬ 
erty. 

Raytheon  announced  availability 
in  large  numbers  of  junction  types 
and  RCA  demonstrated  practical 
applications.  Cornell  University  in¬ 
troduced  a  course  in  transistors  for 
electrical  engineering  students,  and 
amateur  George  Rose,  K2AH,  made 
three  contacts  on  2-meter  phone 
using  a  transistor  transmitter 
(could  be  call  this  a  transmister?). 

It  is  signiflcant  to  note  that  these 
announcements  came  in  the  third 
year  of  existence  of  practical  semi¬ 
conductor  amplifying  devices. 

►  A  First — From  the  industry’s 
standpoint,  Raytheon’s  announce¬ 


ment  probably  created  the  most 
stir.  Junction  transistors,  hitherto 
available  only  in  sample  lots  from 
pilot  runs,  were  suddenly  available 
for  mass  application,  and  at  reason¬ 
able  cost. 

First  to  take  advantage  of  Ray¬ 
theon’s  $750,000  transistor  produc¬ 
tion  facilities  were  hearing  aid 
manufacturers  who  were  willing  to 
accept  higher  initial  cost  to  offer 
greater  operating  economy.  Battery 
co.sts  for  subminiature  tube  hearing 
aids  run  between  $30  and  $50  per 
year,  while  the  transistor  hearing 
aid  might  require  $5  to  $10  worth 
of  1  i-volt  cells. 

►  Circus — Adaptability  of  transi.s- 
tors  to  other  practical  applications 
was  demonstrated  by  RCA  in  a 
showing  of  experimental  transistor¬ 
ized  entertainment  and  indu.strial 
devices.  An  automobile  radio  op¬ 
erated  directly  from  the  6-voIt  car 
battery,  without  vibrators  or  other 


In  this  four-tronsistor  audio  amplifier 
pnp  and  npn  types  are  combined  to 
provide  transformerless  closs-B  ompli- 
ficotion  with  direct  coupling  to  loud¬ 
speaker  voice  coil 

voltage  stepup  devices.  Power  taken 
from  the  battery  for  a  half-watt 
output  is  less  than  that  required  to 
light  two  pilot  lights  for  the  dial. 

A  good-quality  audio  ampiifler 
was  shown  that  used  only  junction 
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also  shown  that  had  a  self-contained 
power  source  capable  of  powering 
the  oscillator  for  3,000  hours. 

The  application  that  created  most 
public  interest  was  a  portable  tv 
receiver  in  which  the  only  electron 
tube  was  a  5-inch  picture  tube. 
Thirty-six  transistors  performed 
the  rest  of  the  functions  in  the  set 
and  self-contained  batteries  pro¬ 
vided  the  necessary  power.  This  set 
was,  however,  demonstrated  to  show 
what  could  be  done — battery  life  is 
prohibitively  short. 


GROWTH  OF  PETROLEUM 
RADIO  BANDS 
(4- STATE  REGION) 


Petroleum  Radio  Service 
Continues  Uptrend 


Thirty-six  transistors  perform  oil  the 
functions  in  this  5-inch  battery- 
powered  tv  set,  except  for  c-r  tube 


transistors  and  no  transformers. 
Four  junction  transistors  in  a  cir¬ 
cuit  using  ‘complementary  sym¬ 
metry',  for  which  there  is  no 
vacuum-tube  analogy,  automatically 
transform  signal  to  push-pull  and 
provide  class-B  amplification  and 
impedance  transformation  for  di¬ 
rect  coupling  to  a  15-ohm  voice  coil. 

A  transistor-operated  6-note  toy 
organ  was  demonstrated  that  plays 
through  any  conventional  a-m 
radio.  A  single  broadcast-band  os¬ 
cillator  is  quenched  at  different 
audio  frequencies  to  obtain  the  de¬ 
sired  notes  in  the  receiver.  A  single¬ 
transistor  phono  oscillator  smaller 
than  a  package  of  cigarettes  wu.h 
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vith  Sylvania  6BM6  Broadband 

Tunable  KLYSTRONS 


Sylvania  now  offen  4  different  Klystron  types,  designed  for  external  cavity 
resonators  covering  a  frequency  range  from  550  to  6500  megacycles. 

Types  6BM6  and  6BL6  are  designed  for  CW  applications,  while  types 
5836  and  5837  may  also  be  used  in  pulse  modulated  oscillation. 

Sylvania  Klystrons  provide  continuous  tunable  output  over  wide  ranges 
of  the  micro-wave  spectrum.  New  illustrated  catalog  gives  complete  specifi¬ 
cations.  Mail  the  coupon  for  your  copy  now. 

We  also  welcome  your  inquiries  regarding  the  designing  of  cavities  for 
various  types  of  circuits. 


Typical  Power  Output  vs.  Frequency  Characteristics 
For  Type  6BM6 

I  I  1  RESONATOR 

VOLTAGE 


MODE 


2000 

nteoueicY  (mmacyclcs) 


Sytvut*  Dacirk  Pr*AKH  Im. 

D*^.  31-1001,  1740  SrMalway 
N«w  Y*Hi  10.  N.  Y. 

Pleatt  send  me  new  catalog  describing  Syhania’s  line  of 
Reflex  Klystrons 


Name. 


Street. 
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sisrned  each  channel  by  FCC. 
Although  halving  the  channel  width 
does  not  automatically  produce 
quite  twice  the  station  potential,  it 
does  permit  continued  healthy 
growth  in  this  mobile  two-way 
radio  band. 


Electronics  Gains  In 
Business-Machine  Field 

More  office  equipment 
companies  adopt  electronics 
as  applications  increase 

All-elr'TRONIC  offices  may  be  far 
in  the  future  but  the  business-ma¬ 
chine  industry  is  getting  ready  now 
for  this  multi-million  dollar  market 
of  the  future. 

Although  business-machine  man¬ 
ufacturers  have  been  moving  into 
the  field  for  some  years,  the  trend 
last  year  was  accelerated.  Most  re¬ 
cent  entrants  are  National  Cash 
Register,  which  recently  acquired 
control  of  Computer  Research 
Corp.,  and  the  Friden  Calculating 
Machine  Company,  which  now  con¬ 
trols  Computyper  Corp.  Nearly  ev¬ 
ery  major  business-machine  manu¬ 
facturer  now  has  an  electronic  divi¬ 
sion. 

IBM,  one  of  the  largest  compa¬ 
nies  in  the  field,  is  producing  elec- 


Electronic  colculotor  mode  by  IBM 
has  1,400  tubes.  Over  1,000  of  the 
machines  are  now  used  in  business 
offices  in  the  U.  S. 

tronic  machines  for  business  u.se  in 
greater  volume.  In  addition  to  the 
machine  pictured,  more  than  100  of 
its  electronic  card-programmed 
calculators  are  now  used  in  busi¬ 
ness  applications. 

►  Business  Show — Growing  impor¬ 
tance  of  electronics  in  the  business- 
machine  field  was  apparent  at  the 
recent  National  Business  Show  in 
New  York,  where  a  wide  variety  of 
electronic  items  were  on  display. 
Among  them  was  an  electronic 
sorter  which  sorts  alphabetically 
and  numerically  at  a  speed  of  800 
cards  a  minute  by  means  of  a  photo¬ 
electric  cell  that  reads  the  punched 


card  values. 

Also  on  display  was  a  device  that 
integrates  the  operations  of  an  elec¬ 
tric  typewriter  and  a  calculating 
machine  so  that  the  calculating  re¬ 
sults  are  automatically  recorded  by 
the  typewriter  at  the  rate  of  ten 
characters  per  second. 

►  Business  Trends — The  recent 
Office  Managen\ent  Conference  in 
Nevy  York  City  also  showed  the  in¬ 
creasing  potential  of  electrwi^ics  for 
business.  One  full  day  of  the  two- 
day  meeting  was  devoted  to  elec¬ 
tronics  in  office  management.  Topics 
discussed  ranged  from  an  evalua¬ 
tion  of  present  electronic  computers 
for  use  in  business  to  an  analysis  of 
what  the  smaller  office  can  do  now 
to  be  ready  for  the  shift  to  elec¬ 
tronics. 


Vehicular  Radio  Group 
Ponders  Expansion 

Channel  splitting  and  systems 
co-ordination  seen  as  solution 
to  present  overcrowding 

Some  250  engineers  of  the  IRE 
group  on  vehicular  communica¬ 
tions  met  in  Washington  early  in 
December  to  discuss,  in  particu- 

(Continued  on  pogc  10) 
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THE  MOST  EFFECTIVE  CAPACITORS 


FOR  R-F  NOISE  SUPPRESSION 


HRU-PASS  CAPACITORS  are 


a  new  Sprague 
JL  development  for  use  in  radio  interference  reduc¬ 
tion  in  communication  and  radar  equipment. 

•  Thru-Pass  Capacitors  not  only  reduce  to  a  negli¬ 
gible  value  the  effect  of  external  connection  inductance 
to  a  capacitor  but  they  also  have  a  minimum  length  of 
internal  path  for  radio  interference  currents.  Their  per¬ 
formance  is  closer  to  that  of  a  theoretically  ideal  capacitor 
than  that  of  any  other  paper  capacitor! 

•  Elearically,  Thru-Pass  Capacitors  are  three-termi¬ 
nal  feed-thru  devices  which  are  connected  in  a  circuit 
in  a  manner  similar  to  a  low  pass  filter;  the  tab  or  lead 
terminals  are  connected  in  series  with  the  circuit  being 
filtered  while  the  case  is  grounded. 

•  The  threaded-neck  mounting  on  Type  102P  and 
103P  Subminiature  Thru-Pass  Capacitors  is  designed 
to  give  a  firm  metallic  contact  with  the  mounting  sur¬ 
face  over  a  closed  path  encircling  the  feed-thru  conduc¬ 
tor  and  to  eliminate  unwanted  contact  resistance  so 
that  the  theoretical  effectiveness  of  these  new  units  is 
realized  in  praaice.  The  milled  flats  on  the  threads 
help  ensure  vibration-proof  mounting  since  the  capac¬ 
itors  cannot  rotate  if  mounted  in  a  flatted  opening 
instead  of  the  usual  circular  hole. 

•  Type  102P  and  103P  Capacitors  are  all  hermeti¬ 
cally  encased.  Glass-to-metal  solder-seal  terminals  are 


employed  in  order  to  assure  positive  proteaion  against 
severe  atmospheric  conditions. 

•  Both  types  are  impregnated  with  Vitamin  Q, 
Sprague’s  exclusive  inert  synthetic  impregnant,  in  or¬ 
der  to  provide  maximum  insulation  resistance  and 
minimum  capacitance  change  with  temperature.  Type 
102P  units  are  processed  for-55®C  to  -t-85®C  opera¬ 
tion  while  Type  103P  units  have  their  top  operating 
temperature  extended  to  -|-125®C. 

•  Engineering  Bulletin  ^215  gives  full  details  and 
standard  ratings.  Write  bn  your  business  letterhead 
for  your  copy  to  Sprague  Electric  Co.,  33  Marshall  St., 
North  Adams,  Massachusetts. 


TYPfS  103P  AND  I03P  5  AMPERE  THRU-PASS  CAPACITORS 
SHOWING  CHOICE  OF  tEAO  OR  TAB  TERMINALS 


WORLD’S  LARGEST  CAPACITOR  MANUFACTURER 


’THIU-fASS"  AND  VITAMIN  "Q"  Alt  SPIACUt  TIAOtMAIKS 


Want  more  infermationF  Uw  post  card  m  loit  pog*. 
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lar,  band  crowding.  They  received 
a  summation  of  the  results  of 
tests  culminating  in  those  con¬ 
ducted  by  the  Joint  Technical  Ad¬ 
visory  Committee  at  Syracuse, 
N.  Y.  during  late  October.  From 
this  information  JTAC  will  pro¬ 
pose  new  standards  to  FCC,  by 
whom  it  had  been  asked  for  rec¬ 
ommendations. 

It  is  expected  that  the  JTAC  re¬ 
port  will  be  issued  during  Feb¬ 
ruary  or  March,  but  that  FCC  will 
probably  not  take  immediate  ac¬ 
tion  on  it.  Instead,  as  each  service 
in  the  mobile  field  encounters  in¬ 
tolerable  interference,  it  can  come 
to  FCC  and  ask  for  relief  under 
the  new  plan.  In  this  way,  the 
burden  of  choice  is  put  upon  the 
user. 

►  Big  Business — Keynote  speaker 
at  the  Washington  meeting  was 
W.  R.  G.  Baker  of  GE,  who  esti¬ 
mated  two-w.^y  radio  as  a  $34  mil¬ 
lion  business  that  will  grow  to 
$50  million  a  year  by  1962.  Other 
engineers  think  the  present  figure, 
undoubtedly  based  on  FCC  au¬ 
thorization,  is  a  little  high  and 
that  the  true  gross  is  between  $25 
and  $30  million.  They  point  out 
that  applicants  usually  ask  for 
more  than  the  immediately  re¬ 
quired  number  of  mobile  authori¬ 
zations  and  FCC  customarily  hon¬ 
ors  this  blank  check  to  save  future 
bookkeeping  when  all  equipment 


finally  comes  into  full-scale  opera¬ 
tion.  But  there  is  no  quibbling  re¬ 
garding  the  health  of  mobile  radio 
or  doubts  as  to  its  future. 

►  Techniques  —  Increased  engi¬ 
neering  knowhow  has  made  it  pos¬ 
sible  to  split  present  FCC-assigned 
channels  in  half.  While,  for  vari¬ 
ous  abstruse  technical  reasons, 
splitting  doesn’t  double  the  total 
number  of  channels,  it  helps. 

In  some  very  crowded  areas,  it 
may  be  necessary  for  licensees  to 
get  together  and  establish  a  com¬ 
mon  transmitting  point  (in  much 
the  manner  that  television  broad- 
ca.sters  use  the  Empire  State 
tower)  to  cut  down  interchannel 
interference  at  the  mobile  re¬ 
ceiver.  Fixed  receivers  to  pick  up 
the  mobile  transmitters  will  have 
to  be  spotted  around  the  working 
area.  Wire  lines  will  bring  the 
strongest  mobile  signal  for  each 
user  into  his  operating  room.  A 
further  advantage  to  this  scheme 
will  be  the  fact  that  each  mobile 
transmitter  will  need  only  two  or 
three  watts  of  power. 


Communications  Center 
Goes  Underground 

Communications  center  designed 
to  resist  atomic  attack,  located  in¬ 
side  Raven  Rock  Mountain,  about 


5  miles  East  of  Fort  Ritchie,  Md., 
is  being  completed  by  the  U.  S. 
A  half  million  cubic  yards  of 
hardest  rock  was  blasted  out  for 
the  equivalent  of  a  3-story  com¬ 
munications  building.  Five  micro- 
wave  stations  will  tie  the  "Ritchie 
Project”  into  signal  facilities  of 
Army,  Navy  and  Air  Force  al¬ 
ready  constructed  in  the  Washing¬ 
ton,  D.  C.,  area. 


Theater  Television 
Moves  Ahead 

Equipment  sales  were  down  last 
year  but  the  outlook  for  1953 
is  bright 

Despite  a  decline  in  sales  last  year, 
theater  television  equipment  rep¬ 
resented  an  important  and  grow¬ 
ing  business  for  electronic  manu¬ 
facturers.  About  40  systems  were 
sold  last  year  compared  to  1951 
sales  of  near  50  units.  In  1950, 
less  than  12  units  were  installed. 
Even  these  small  unit  sales  repre¬ 
sented  sub.stantial  dollar  volume 
for  electronic  manufacturers.  The 
average  price  for  the  equipment 
is  between  $15,000  and  $20,000. 

With  about  100  systems  now  in¬ 
stalled,  the  theater  tv  equipment 

(ContiniMd  on  pag«  14) 
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j  better  and  faster! 


Type 

RV2A 


CENTRALAB  MODEL  2  VARIABLE  RESISTORS 

There’s  no  prior  contract  approval  or  waivers  required  if  you  specify  Centralab’s 
Model  2  variable  resistors  on  your  next  military  order.  They  meet  JAN  R94, 
characteristic  U  requirements.  Two  types  available  —  RV2A  and  RV2B  —  plain 
or  with  attached  switches.  Ratings  from  2000  ohms  to  one  megohm.  For  com¬ 
plete  engineering  data,  check  Bulletin  No.  42-85  in  coupon  below. 


Type  Nv 
RV2B 


^Choose  CEKTRALAB... 

America's  widest  line  of  components 
that  meet  militaiy  specifications 


1,  mlnlotwf*  voriabU  ratltfart  Far  mlni^r*  (whchat  —  specify  Centra-  Cantrolob’i  Madiwm-Dii^  Pewar  SwiKhat.  Use  for  R.  F. 

...  no  biga^  than  a  dime  . . .  available  lab’s  Series  20  with  Steatite  or  Phenolic  or  110-11)  V.  application . . .  7*/^  amps.  Voltage  break- 

in  Standard  or  Hi-torque  types.  Either  sections.  Steatite  is  Grade  L5.  Meets  down  to  ground  —  3000  volts  —  RMS  60  cycles.  Avail- 

with  or  without  on-off  switch.  Also  JAN  1-8  specs.  Phenolic  sections  conform  able  with  Grade  L5  (JAN  1-8)  Steatite  sections  — 

available  with  slot  — front  or  rear—  to  JAN  P-13  .  .  .  Grade  LTSE4.  Avail-  shorting  or  non-shorting  contacts.  Models  in  1,  2  or  3 

for  screw-driver  adjustment.  Hi-torque  able  in  2  to  11  tuitions  with  stops,  or  poles.  18  contacts  per  section  with  adjusUble  stops,  can 

units  hold  settings  under  conditions  of  12  positions,  continuous  rotation — single  t>e  furnished  up  to  20  sections  per  shaft.  Contacts  and 

vibration  or  shock.  For  complete  daU  or  multiple  sectiixu-^ith  or  without  collector  rings  are  coin  silver.  For  complete  daU,  check 

check  No.  42-1)8  in  coupon  below.  attached  on-off  switch.  Chedt  No.  42-1)6.  No.  42-136  in  coupon. 
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Cantralab’f  Typ*  ISO  high  vohog*  caramlc 
capocllort  are  especially  desired  for  hi^ 
voltage,  high  frequency  circuits.  Ccntralab’s 
Type  9)0  high  accuracy  ceramic  capacitors 
are  especially  developed  for  exacting  elec* 
tronic  applications.  Check  bulletin  No.'s  42* 
102  and  42-123. 


Ceramic  Disc  Hl-Kap  Capociters  hold  thickness 
to  a  minimum  .  .  .  have  very  high  capacity 
in  extremely  small  size.  Use  in  h.f.  circuits 
for  bypass  and  coupling.  Ceramic  body  as¬ 
sures  low  inductance.  Other  characteristics — 
humidity  resistance,  power  factor,  etc.  — 
similar  to  BC  Tubulars,  Bulletin  No.  42-4R. 


f'  X. 


% 


Centralab't  New  Eyelet-Mounted  Feed-Through 
Ceramic  Capacitors  are  smallest  available. 
They  meet  applicable  portions  of  JAN-O20A 
specifications.  Capacities  range  from  10  to 
3000  mmf  ...the  widest  range  on  the  market. 
Voluge  rating.  500  V.D.C.W.  Check  No. 
EP-l)  in  coupon. 


TC  (Temperature  CemperMOtlngl  Tubulars  — 

No  prior  contract  approval  or  waiver  neces¬ 
sary.  Meet  JAN-C-20A  requirements.  Type 
TCZ  shows  no  capacitance  change  over  wide 
range  of  temperature.  Type  TCN  has  special 
ceramic  body  to  vary  capacitance  according 
to  temperature.  Bulletin  No.  42-18. 


“^1  K 
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Something  new  In  miniature  ceramic  capocU 
torsi  These  "button  types”  are  available  in 
5  different  styles.  Used  for  bypassing  in  low- 
power,  high-frequency  applications  where 
small  size,  low  inductance  and  light  weight 
are  essential.  Check  Bulletin  No.  42-122  in 
coupon  for  more  information. 


^5 


■C  (lyposs  Coupling)  Tubulars  —  Recom¬ 
mended  for  bypass  coupling.  Well  suited  to 
general  circuit  use.  Centralab's  own  Ceramic 
X  body  provides  imperviousness  to  moisture 
and  low  power  factor.  Easily  withstands 
temperatures  normally  encountered  in  most 
electronic  equipment.  Bulletin  No.  42-3. 


Contralab  Coramic  Trimmers  meet  applicable 
portions  of  JAN-C-81.Very  small  size.  Screw 
driver  adjustment  over  full  capacity  range 
(180*  rotation).  Maintain  stanility  in  any 
position  and  under  vibration.  Spring  pres¬ 
sure  contact  for  rotor  and  stator.  Bulletin 
No.  42-101. 


1 1  li 


Now  Sub-mhiloturo  Modol  III  Ampoc  — -  a  full 
three-stage  speech  amplifier  of  remarkably 
small  dimensions  —  approximately  iHi*  x 
%*  X  %*  (barely  larger  than  a  postage 
stamp!).  Excellent  for  microphone  pream- 
pli&m  and  similar  applications.  Che«  No. 
42-130  on  coupon  for  complete  infornution. 


Contralab  standard  andcustom-maldodStoaMto 
coramics  plain  or  motalllaod . . .  fully  comply 
with  JAN  1-8.  Steatite  is  Grade  L)  for  mil¬ 
itary  use.  Characteristics  —  high  dielectric 
strengtlv  low  loss  at  high  frequencies,  high 
mechMical  strength.  For  data  on  standard 
parts  or  custom  molding,  check  No.  720. 


Ploaso  send  mo  Tochnlcal  Kullotlns  at  markod 

□  4245  □  42-158  □  42-156  □  42-136  □  42-102  □  42-123  □  42-18 

□  42-3  □  42-48  □  42-122  □  42-101  □  EF-IS  □  42-130  □  720 


Cen^fdab 

A  Division  of  Globe-Union  Inc. 

900  EAST  KEEFE  AVENUE  •  MILWAUKEE 
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market  has  only  been  scratched,  that  production  of  500  units  is 
There  are  more  than  18,000  thea-  planned  for  this  year, 
ters  in  the  U,  S.  Some  theater  tv 
proponents  estimate  that  10,000 
theaters  will  be  equipped  within 
the  next  5  years,  representing  an 
equipment  sales  volume  of  nearly 
$200  million.  This  year  sales  of  at 
least  100  units  are  expected. 


Communications  Firms 
Expand  Facilities 


►  Manufacturers  —  Three  compa¬ 
nies  are  producing  and  installing 
theater  tv  equipment  at  the  pres¬ 
ent  time:  RCA,  General  Precision 
Laboratories  and  Trad  Television 
Corp.  RCA  has  sold  about  75  per¬ 
cent  of  all  units  installed  to  date. 
General  Precision  and  Trad  follow 
in  that  order.  General  Electric 
will  become  the  fourth  company 
in  the  field  when  it  begins  produc¬ 
tion  of  Eidophor  equipment  for 
Twentieth  Century  Fox.  Other 
electronic  manufacturers  are 
working  on  theater  tv  systems  but 
have  not  yet  announced  definite 
production  plans. 

►  Future — Theater  tv  manufac¬ 
turers  agree  that  the  outcome  of 
current  FCC  hearings  on  exclusive 
channels  for  theater  tv  will  have 
a  profound  effect  on  overall  devel¬ 
opment  of  the  field.  But  they  do 
not  see  any  great  immediate  effect 
on  equipment  sales.  They  are  more 
concerned  with  theater  tv  pro¬ 
grams,  which  have  been  few  and 
far  between.  Such  programming 
has  made  many  theater  owners 
reluctant  to  buy  equipment. 

Manufacturers  are  optimistic 
about  future  program  schedules 
for  theater  tv.  At  least  12  pro¬ 
grams  have  already  been  sched¬ 
uled  for  195.1. 


Companies  sold  more  stocks 
and  bonds  in  1952  to  buy  new 
plants  and  equipment 


Expansion  that  took  place  in  1952 
and  is  continuing  this  year  in  the 
communications  industry  is  indi¬ 
cated  by  new  corporate  securities 
that  were  offered  for  cash  sale  in 
the  first  9  months  of  last  year.  Es¬ 
timated  gro.sa  proceeds  from  .such 
offerings  made  by  the  end  of  Sep¬ 
tember  (latest  reported  month) 
were  expected  to  total  over  $651 
million,  topping  full  year  proceeds 
in  1951. 

As  shown  in  the  chart,  last  year’s 
volume  of  .security  offerings  by  the 
communications  industry  reached 
the  highest  point  since  1948.  It  re¬ 
flected  the  continuing  need  for  ex¬ 
ternal  financing  by  communications 
companies  to  carry  out  sub.stantial 
capital  expansion  programs. 

►  Expansion — Proposed  uses  of 
estimated  net  proceeds  from  the  of¬ 
ferings  in  1952  was  almost  entirely 
for  plant  and  equipment.  Out  of 
the  total  estimated  net  proceeds  of 
$645  million,  communications  com¬ 
panies  planned  to  use  more  than 

(Continued  on  poge  16) 


►  Equipment — Instantaneous  and 
delayed  film  are  the  two  types  of 
equipment  that  make  up  the  100 
systems  now  in  use.  Largest  sales 
volume  has  been  done  with  instan¬ 
taneous  systems.  Only  eight  film 
.systems  have  been  installed.  Gen¬ 
eral  Precision  Laboratories,  a 
leading  manufacturer  of  film 
e(iuipment,  has  discontinued  pro¬ 
duction  for  theater  tv  use.  The 
company  is  now  concentrating  on 
instantaneous  equipment  exclu¬ 
sively.  They  found  that  film  sys¬ 
tems  were  too  costly  for  the  aver¬ 
age  theater  owner  ($J10,000.)  and 
were  too  bulky  for  easy  installa¬ 
tion. 

A  new  type  of  instantaneous 
theater  tv  equipment  called  Eido¬ 
phor,  introduced  by  Twentieth 
Century  Fox  in  recent  months, 
may  be  the  successor  to  film  sys¬ 
tems.  It  will  be  competitive  in 
price  with  present  instantaneous 
units  and  is  adapted  for  CBS  color 
television.  Although  no  .sales  have 
been  made  as  yet,  it  is  reported 
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SHOCK  «  VIBRA  TION 


Miniaturized 
Vibration  Isolators 
Help  Cut  Space 
and  Weight  in 
Fuel-Gauge  Power  Unit 


Builder  Claims  Smooth 
Performance  and  Quiet 
Operation  thru  the 
use  of  Barrymounts 
in  Dehydrator 


70%  tiz*  r*d\iction  and  50%  weight 
reduction  —  with  no  Iom  oi  porlortn- 
anc*  —  i*  th«  •Hactivo  miniaturisation 
obtained  in  th*  new  Minnaapolia- 
Honaywall  aircrait-iual-gouga  powar 
unit.  Miniatura,  air-dampad  Barry- 
mounts,  Typa  6465.  halpad  M-H 
anginaars  in  this  achiavamant. 

Thasa  vibration  isolators,  in  which  sisa 
and  waight  hava  baan  cut  whila  opar- 
ating  charactarlstics  hava  baan  main- 
tainad,  will  halp  you  radasign  lor 
miniaturisation. 

Chack  thasa  usaiul  iaaturas  ol  minia- 
turisad  Barrymounts. 

Light  waight  —  only  5/16  ounca  aach. 
Small  sisa  —  1"  diamatar  11/32"  loadad 
haight. 

Rasonant  fraquancy  —  9  cps 
Transmissibility  at  rasonanca  —  3 
Wida  load  ranga  —  0.1-3  pounds 
4  diffarant  stylas  ovailabla  —  for  plota 
or  stand-off  mounting. 

Writs  for  data  shaats  605  and  606  giv¬ 
ing  datoils  of  dimansions  and  load 
ratings. 


Tha  2-way  protaction  givan  by  Barry¬ 
mounts  is  oppliad  in  AUTO-DRY  AIRE® 
dahydrotors  as  a  datign  faotura  of 
thasa  automatic  prassurising  units  for 
high-fraquancy  transmission  linas. 


In  this  sarvica,  Typa  C-2000  Borry- 
mounts  pravant  transmission  of  air- 
comprassor  vibration  to  tha  supporting 
surfaca.  Thay  also  exuhion  tha  mountad 
apporatus  to  protact  activa  parts,  pip¬ 
ing.  and  controls  within  tha  dahydrator 
from  axtarnol  shock  and  vibration. 


Tha  makar  oi  AUTaDRYAIRE®, 
Communication  Products  Company,  Inc. 
oi  Marlboro,  N.  I.,  statas:  "Wa  hava 
usad  Barry  Isolators  for  savaral  yaars. 
Tha  ascallant  sarvica  thay  hava  ran- 
darad  in  our  aquipmant  is  tha  primary 
reason  for  thair  continued  use." 


a  J23-A  —  Air-damp«d  lorryaiMiilt 
fer  eircroft  Mfyice;  elie  meeetinf 
be»et  iefttrviiiefit  meearleff. 

#  509-A  —  All-METl  iarrymeenft 
Ofid  meeeting  boiet  eeefte«l  eir- 
beffie  •Mllcotieet. 

#  504-B  SHeck  neeMlt  vlWe* 
tiee  iMletefB  ler  leefiee, 

eed  iedettrittl 

#  407  w—  Hew  te  cef  meieieeeece 
cettf  by  etief  ierrymeeAft  with 
peeck  pretieB. 


Type  3000  lorrymewet 


Barry  "cup”  mounts  are  satisfying 
a  wida  variety  of  needs  in  industrial, 
mobile,  and  marina  sarvica.  Ask  our 
Field  Enginaaring  Department  for  halp 
with  YOUR  vibration  problems.  FREE 
CATALOG  504-B  tails  about  thasa  and 
other  vibration  isolators. 


cony, 
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COMMLMICATIOIS  M0U5TKY 

security  offerings  aMe 


$638  million  in  this  manner.  A  total 
of  $3.8  million  was  to  be  used  for 
working  capital.  The  remainder, 
which  amounted  to  less  than  $5  mil¬ 
lion,  was  to  be  set  aside  for  retire¬ 
ment  of  debts,  preferred  stocks  and 
other  purposes. 

^Securities — Bonds  were  the  pre¬ 
dominant  type  of  security  offered 
for  cash  sale  during  the  first  9 
months  of  1952  by  communications 
companies.  About  $607  million  out 
of  total  security  offerings  of  $651 
million  were  of  this  type.  The  re¬ 
maining  volume  of  $42  million  was 
split  equally  between  preferred  and 


common  stock  sales. 

Bond  offerings  have  been  pre¬ 
dominant  in  the  communications  in¬ 
dustry  since  World  War  II.  In  fact, 
most  corporate  offerings  by  ail  in¬ 
dustry  groups  are  made  in  bonds. 
Two  reasons  for  this  are:  taxes  are 


Cumulative  sales  total  $80  mil¬ 
lion  as  broadcasting  begins 
above  the  border 

Scheduled  television  broadcasting 
in  both  Toronto  and  Montreal  has 
given  new  impetus  to  retail  sales 
of  tv  receivers  in  Canada  and 
their  manufacture  is  now  well  Es¬ 
tablished  in  the  dominion. 

Cumulative  retail  sales  total  $80 
million,  representing  172,000  sets; 
92,800  sets  were  sold  during  the 
first  ten  months  of  1952. 

►  Set  Makers — Twenty-two  Cana¬ 
dian  set  manufacturers  are  active 
in  the  field,  many  of  them  subsidi¬ 
aries  of  U.  S.  concerns.  Several 
European  firms,  mostly  British, 
are  also  represented. 

Importation  of  sets  from'  the 
states,  formerly  a  big  factor  in 
Canadian  televiewing,  is  expected 


less  on  bonds;  less  money  needs  to 
be  paid  out  on  them  before  invest¬ 
ment  of  the  offering’s  proceeds  be¬ 
gin  to  pay  off.  It  is  expected  that 
future  security  offerings  by  the 
communications  industry  will  be 
largely  in  bonds  for  these  reasons. 


to  decline  proportionately  as  pro¬ 
tective  tariffs  encourage  Canadian 
set  manufacturers.  Set  production 
is  restricted  somewhat  by  a  short¬ 
age  of  cathode-ray  tubes. 

►  Market — The  tv  receiver  market 
is  expected  to  expand  even  further 
as  more  Canadian  stations  go  on 
the  air.  Thus  far,  40  percent  of 
set  sales  have  been  in  the  Toronto- 
Hamilton  area  and  28  percent  in 
the  Montreal  area.  Remaining 
.sales  have  been  largely  in  the 
Windsor  area  and  on  the  Niagara 
peninsular,  where  reception  is 
from  U.  S.  stations. 

Canadian  Broadcasting  Corpo¬ 
ration  plans  include  stations  in 
Ottawa,  Halifax,  Winnipeg  and 
Vancouver.  However,  the  CBC  has 
recently  announced  that  privately- 
owned  stations  will  be  permitted 
in  cities  where  no  CBC  outlet  is 
contemplated.  A  good  deal  of 

(Continued  on  pope  II) 
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Precision 
Decade  Resistors 


0 


GENERAL  RADIO  Company 


?75  Massachusetts  Av.enue,  Cambrictge  39,  Massachusetts 

VO  St  HIM  totR  4  S  XUthi^uin  .\i'  .  CNKAO^  \  !(•••  V  ac./ 


For  use  as  variable  laboratory 
resistance  standards,  in  arms  of  a-c 
and  d*c  bridges,  as  dummy  loads  and 
almost  anywhere  electrical  measurements  are 
W  made,  a  variety  of  G-R  precision  decade  resistors 
are  available. 


*  Inductance  remains  constant  within  O.I 
microhenry  at  any  resistance  setting 

*  Resistance  increments  are  correct  within  ±.0.1% 
WW  Sor  10-ohm  steps;  ±0.25%  for  1-ohm  steps,  and 
±1%  for  0.1-ohm  steps 

f  *  Temperature  coefficient  is  less  than  .002%  per 
degref  C.  at  room  temperatures 

'^Resistance  range  is  0  to  111  ohms  in  steps  of  0.1  ohm 


[^5r75r7f  f37T«T^cTf ffZwJT «r7f 

pressure  is  beinfiT  exerted  on  the 
CBC  to  allow  operation  of  pri¬ 
vately-owned  stations  in  competi¬ 
tion  with  CBC  outlets. 

Canadian  tv  station  building 
may  affect  favorably  sales  of  re¬ 
ceivers  in  American  towns  near 
the  border  not  now  adequately 
served  by  U.  S.  stations. 

►  Problems  —  Cathode-ray  tubes 
and  tuners  are  not  yet  made  in 
appreciable  quantities  in  Canada. 
Tariff  on  these  components  adds 
materially  to  Canadian  tv  set 
prices.  Assembly  costs,  too,  are 


higher  and  smaller  production 
runs  have  also  served  to,  increase 
unit  costs. 

In  Toronto  costly  modifications 
are  necessary  to  make  tv  receivers 
run  .satisfactorily  on  25-cycle  cur¬ 
rent. 

In  Montreal,  a  bilingual  popula¬ 
tion  demands  programs  in  both 
French  and  English,  with  accom¬ 
panying  time-sharing  difficulties. 

Rediffusion,  a  wired  television 
system  operating  in  Montreal,  is 
al.so  a  factor  in  development  of 
broadcast  television. 


More  New  Television  Stations  On  Air 


Honolulu,  Austin,  Colorado 
Springs,  El  Paso,  Roanoke, 
and  Spokane  debut 

Last  two  months  of  1952  saw  a 
flurry  of  new  vhf  tv  stations  go  on 
the  air,  expanding  the  market  for 
television  receivers.  Activity  was 
also  evident  in  the  uhf  tv  field. 

Following  the  debut  of  KUUB- 
TV  in  Lubbock,  Texas  (Electron¬ 
ics,  p.  10,  Dec.)  KONA,  channel 
11  in  Honolulu,  took  to  the  air.  The 
transmitter  went  by  air  to  the  is¬ 
land.  It  began  operating  on  Novem¬ 
ber  17.  Then  Austin’s  KTBC-TV, 
channel  7,  went  on  the  air  Thanks¬ 


giving  Day,  followed  on  December 
1  by  another  new  tv  statipn  in  Hon¬ 
olulu,  KGMB-TV  channel  9.  Less 
than  one  week  later  KKTV,  chan¬ 
nel  11,  in  Colorado  Springs,  made 
its  air  debut.  The  station  made 
record  time  in  getting  on  the  air 
despite  the  fact  that  it  had  to  build 
a  second  transmitter  building  after 
its  cp  was  issued,  to  comply  with 
FCC  requirements. 

On  December  4,  KROD-TV  in  El 
Paso  began  tests.  WSLS-TV  in 
Roanoke  and  Spokane’s  KHQ-TV 
began  regular  programming  on 
December  11  and  15  respectively. 

►  Market  Status  —  Speed  with 


which  new  tv  cp  grantees  went  on 
the  air  did  not  catch  television  re¬ 
ceiver  manufacturers  napping. 
Set  sales  estimates  for  the  six 
new  markets  seem  to  indicate  that 
they  were  far  ahead  of  the  game. 
In  Austin,  for  example,  it  is  esti¬ 
mated  that  between  12,000  and 
15,000  sets  were  in  the  area  on 
December  1,  just  4  days  after  the 
station  went  on  the  air.  NBC  esti¬ 
mated  that  on  November  1,  there 
were  just  4,000  receivers  in  Aus¬ 
tin. 

Reliable  .set  estimates  for  Hono¬ 
lulu  have  been  difficult  to  get  even 
for  tv  station  representatives  but 
educated  guesses  set  the  figure  be¬ 
tween  3,000  and  5,000  as  of  Decem¬ 
ber  1.  It  is  reported  that  both  sta¬ 
tions  are  completely  covering  the 
city  so  that  sets  in  use  are  expected 
to  increase  rapidly. 

Set  e.stimates  for  El  Paso;  Roa¬ 
noke  and  Spokane  were  8,000; 
26,000  and  6,000  respectively  when 
the  stations  began  operations  in 
December. 

Set  makers  were  also  ready  for 
KKTV’s  debut  in  Colorado  Springs. 
There  were  from  1,500  to  2,000  sets 
in  the  area  long  before  a  cp  was 
granted  to  the  station.  Manufac¬ 
turers  had  begun  selling  sets  there 
when  Denver  stations  went  on  the 
air.  As  of  December  8,  it  was  esti¬ 
mated  that  10,000  sets  were  in 

(Continued  on  pogi  20) 
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SPEEDS  UP  PRODUCTION 
REDUCES  COSTS 
IMPROVES  QUALITY 


INDUaiON  SOIDERING  UNIT 
MODEL  PM1 

for  soldering  small  metal  parts 
and  assemblies 


Th«  Marion  Model  PMl  Induction  Haatinq  Units,  pictuiad 
abova,  ora  in  saivica  at  tha  Clyda,  Naw  Yotk,  plant  oi  tha  Ganatal 
Qactric  Company, 

Gaimanium  diodat,  diihisad  junction  lactiiiais  and  tiansistora  aia 
manuiactuiad  at  tha  Clyda  plant  and  tha  Modal  PMl  Induction  Haatar 
plays  on  important  rola  in  a  sub-ossambly  oparotion  on  tha  whiskai 
dioda  Una.  A  vary  small  paUat  oi  qarmoniurl  matal  is  soldaiad  to  tha 
and  oi  a  nickal  pin  and  tha  Induction  Haatar  is  usad  to  alavata  tha 
tamparatura  to  tha  dasitad  valua. 


This  Marion  low  cost,  low  powered,  portable  Induction  Soldering  Unit  (Model  PMl)  simplifies, 
improves  and  speeds  up  the  production  oi  magnet  assemblies,  relay  armatures,  connectors, 
capacitors,  transformer  cons,  germanium  diode  assemblies  and  other  parts  and  assemblies 
in  the  manufacture  of  electrical  and  electronic  components.  In  addition,  the  Marion  PMl 
Induction  Soldering  Unit  has  many  applications  in  other  fields  such  as  jewelry,  watches,  toys, 
automotive  ports,  household  fixtures,  etc.  Wherever  the  application  oi  intense  heat  to  small 
units  is  required  chances  are  that  it  can  be  done  better,  faster  and  easier  with  this  Marion  Unit. 

The  unit  was  originally  designed  and  has  been  used  successfully  for  many  years  by  Marion 
in  the  true  glass -to -metal  sealing  of  Ruggedized  and  other  hermetically  sealed  instruments. 


SPICIPICATIONS 

cloi  Powori  775  woftt  ot  full  oowor  owtRul*  100  wotft  tfandby. 

Tbo  ontiro  woit  It  rigidly  ouomblod  ond  noyntod  to  grovont 
k  cobiAOt  orc-ovor  ond  foilvro  of  cemgononti.  It  ootily  nioott  lotott 

7.C.C.  roouiromofits  on  rodiotion. 


Foi  lutthai  Inionnotion  wTila  Marion  Qactrical  Inatzumant  Co.,  401  Canal  Shraai,  Monchaalar,  N.H.,  U.S.  A. 
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KKTV’s  area,  »»hich  includes  Pu¬ 
eblo  as  well  as  Colorado  Spriners. 

►  UHF  Status — The  uhf  tv  station 
picture  brightened  in  December 
when  GE  made  its  hrst  shipment  of 
a  uhf  transmitter,  a  100  watt  unit, 
to  WKAB-TV  in  Mobile.  Delivery  of 
the  antenna,  however,  was  not  ex¬ 
pected  until  January. 


Totals  for  first  8  months  topped 
1951  figures  os  Canada 
increased  U.  S.  trade 

Radio-TV  apparatus  and  parts  im¬ 
ports  to  the  U.  S.  reached  a  total 
of  $4,161,;t66  by  the  end  of  August 
last  year  (latest  reported  month) 
compared  to  $4,066,891  for  the  same 
period  in  1951.  As  shown  in  the 
charts,  only  Canadian  imports  in¬ 
creased  substantially  during  the 
period.  Other  countries  lost. 

Volume  of  U.  S.  imports  of  radio¬ 
tv  apparatus  and  parts  by  country 
of  origin  during  the  first  8  months 
of  1962  were:  Canada,  $3,371,126; 
United  Kingdom,  $463,333;  Nether¬ 
lands,  $88,476;  West  Germany,  $25,- 
263.  In  1951,  for  the  same  period, 
the  totals  of  leading  countries  were : 
France,  $1,266,903;  Canada,  $847,- 
436;  United  Kingdom,  $753,515; 
West  Germany,  $566,103. 

^Gain — Canada  increased  her' vol¬ 
ume  of  radio-tv  apparatus  and 

20 


WHUM,  the  uhf  station  in  Read¬ 
ing,  was  also  awaiting  delivery  of 
equipment.  It  reported  that  one  of 
the  chief  reason’s  for  delay  in  uhf 
operations  was  a  shortage  of  wave¬ 
guides.  Vendors  were  reported  to 
be  unable  to  supply,  the  much 
needed  equipment  in  the  volume  and 
at  the  time  needed. 


parts  exports  to  the  U.  S.  by  almost 
400  percent  over  1951  totals.  Her 
volume  was  larger  than  all  other 
countries  combined.  It  represented 
85  percent  of  total  radio-tv  imports 
for  the  period. 

Most  of  the  expanded  volume  of 
radio-tv  imports  from  Canada  is 
attributed  to  the  increasing  num¬ 
ber  of  U.  S.  electronic  equipment 
manufacturers  who  have  opened 
branch  plants  in  the  Dominion.  The 
general  overall  expansion  of  the 
country  as  well  as  the  rising 
amount  of  U.  S.  investment  capital 
that  is  going  to  Canada  have  also 
contributed  to  the  ri.se. 

►  Outlook — With  the  upswing  in 
business  experienced  by  all  seg¬ 
ments  of  the  industry  in  the  last 
quarter  of  1952,  it  is  expected  that 
final  radio-tv  apparatus  and  parts 
import  totals  will  show  a  substan¬ 
tial  increase  over  1961’s  volume. 
However,  it  is  considered  unlikely 
that  the  totals  for  countries  of 
Western  Europe  will  change  appre¬ 
ciably. 


Financial  Roundup 

Reflections  of  the  slump  in  radio 
and  tv  sales  that  took  place  in 
early  1952  are  apparent  in  the 
latest  income  statements  released 
by  companies  in  the  field.  Con¬ 
tinued  expansion  of  the  industry 
is  evident,  however,  in  the  stock 
offerings  and  filings  that  were 
made. 

►  Profits — For  most  of  the  follow¬ 
ing  companies,  net  profits  for  the 
first  9  months  of  1952  were  lower 
when  compared  to  those  of  the 
same  period  in  1951 : 

Company  1962  1961 

Admiral .  $3,741,107  $5,400,156 

American  Cable  A  Ra<lio  445,055  1,024,506 

American  I’henolin. . .  922,803*  ^1,356* 

AT  AT .  264,846,327  243,308.056 

CBS .  3,807,101  3,5.32,666 

Cieneral  Cable .  3,618.480  3,670,997 

Halliorafter* .  378,460**  678,946** 

Hoffman .  994,282  -126,9,57 

Motorola .  4,079.262  5,327,442 

Philoo .  6.073,000  7,063,000 

Standard  CoU .  1,96:1,045  1,164,057 

Stewart  Warner .  2,828,306  3,056,754 

Stroenbera  Carlaon  ..  770,614  iS8,921 

Tuna-Sol  Electric.  1,288,324  1,524.628 

W’ebster-ChicaKO  .  —607,118  368,739 

Weatin^ouae .  48,741,000  42,757,000 

Zenith .  2,576,212  2,689,630 

*  Ailjiwleci  to  reflect  retroactive  aapecta  of  1051 
Revenue  Art. 

**  Fiacal  year  endina  .ViigUKt  31,  1052. 

►  Stocks  Offered — Standard  Tung¬ 
sten  offered  publicly  284,499 
shares  of  common  stock  (par  10 
cents)  at  $1  per  share  “as  a  specu¬ 
lation”,  Net  proceeds  will  be  used 
to  acquire  additional  properties, 
to  buy  equipment  and  for  working 
capital. 

Telecomputing  Corporation  of¬ 
fered  1,000  shares  of  capital  stock 
(par  $1)  at  $29  per  share  (dealers 
discount  of  $1.50  per  share).  The 
issue  was  quickly  sold.  Net  pro¬ 
ceeds  went  to  W.  W.  Reman,  sell-  .. 
ing  stockholder. 

Standard  Coil  Products  regis¬ 
tered  with  SEC  for  an  offering  of 
$5  million  of  5  percent  convertable 
subordinated  debentures  due  Dec. 

1,  1967  and  250,000  shares  of  com¬ 
mon  stock.  Proceeds  will  be  added 
to  working  capital  and  used  to  re¬ 
pay  present  short  term  bank  loans 
of  $3  million  and  to  provide  addi¬ 
tional  working  and  expansion 
capital. 

Electronic  Devices  publicly  of¬ 
fered  “as  a  speculation”  an  issue 

(Continued  on  page  22) 
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of  3  million  shnres  of  common 
stock  (par  1  cent)  at  5  cents  a 
share.  Prbceeds  will  be  used  to 
expand  operations  and  for  work¬ 
ing  capital. 

►  Stocks  Filed — Electronics  and 
Nucleonics  (no  relation  to  us) 
filed  with  SEC  for  1.2  million 
shares  of  common  stock  (par  1 
cent)  to  be  offered  at  26  cents  per 
share.  Net  proceeds  to  be  u.sed  to 
expand  current  operations  and  for 
working  capital. 

Sightmaster  filed  with  SP]C  for 
5,000  shares  of  common  stock  (par 
6  cents)  to  be  offered  at  the  mar¬ 
ket  (about  44  cents  per  share). 


Available  components  can  fur¬ 
nish  essentials  of  guidance 

Pilotless  supersonic  parent  mi.s- 
siles,  able  to  make  round-trip  flights 
and  launch  air-to-ground  atomic 
missiles  at  important  targets  en 
route,  are  seen  by  Arma  Corpora¬ 
tion  engineers  as  entirely  possible. 

Using  miniaturized  gyroscopes, 
computers  and  servomechanisms, 
the  ‘inertial*  guidance  system 
would  be  wholly  self  contained, 
dependent  upon  the  earth’s  course 
through  space  and  impervious  to 
enemy  deception  or  jamming. 

►  Pilotless  Flight — Aside  from 
missile  applications,  programmed 


No  general  public  offering  is  con¬ 
templated.  Proceeds  are  to  go  to 
M.  L.  Kaplan,  president,  who  is 
the  selling  stockholder. 

Trad  Television  filed  with  SEC 
for  130,000  shares  of  common 
stock  (par  1  cent)  to  be  offered  at 
the  market  (approximately  27 
cents  per  share).  Proceeds  go  to 
Victor  Trad,  president  who  is  the 
selling  stockholder. 

General  Electronics  Distribu¬ 
tors  filed  with  SEC  for  1,000 
shares  of  non-voting  common 
stock  offered  at  $37  per  share. 
Proceeds  to  be  used  for  business 
operations. 


flight  based  upon  inertial  naviga¬ 
tion  is  forseen  as  a  means  for  safe 
supersonic  flight  where  the  human 
pilot’s  reaction  time  is  now  the  lim¬ 
iting  factor. 

The  complete  system  would  weigh 
about  200  lbs  and  require  no  more 
space  than  a  human  pilot.  In  addi¬ 
tion,  pilot  equipment  such  as 
G-suits,  parachutes  and  oxygen 
would  be  unnecessary. 

►  Inertial  Navigation — The  mis¬ 
sile’s  flight  plan  referred  to  a  free 
gyroscope  could  be  stored  in  com¬ 
puters. 

With  error  sensing  by  acceler¬ 
ometers,  the  system  could  be  made 
contiguously  self-correcting 
through  closed-loop  servo  systems. 


FCC  Tosses  Ball  to 
JTAC  On  Interference 

Government  group  outlines 
five-point  program  aimed  to¬ 
wards  spectrum  conservation 

Any  GI  knows  the  dangers  of  vol¬ 
unteering.  Willing  volunteers,  the 
members  of  the  Joint  Technical 
Advisory  Committee  recruited 
from  Radio  and  Television  Manu¬ 
facturers  Association  and  the  In¬ 
stitute  of  Radio  Engineers,  have 
just  learned  .some  of  the  hard 
facts  of  life  from  the  Federal 
Communications  Commission. 

►  How  It  Started — JTAC’s  compre¬ 
hensive  report  on  spectrum  utili¬ 
zation,  based  on  present  uses  and 
future  needs,  was  recently  pub¬ 
lished  by  McGraw-Hill  in  book 
form  under  the  title  “Radio  Spec¬ 
trum  Conservation’’  ($6).  In  it, 
the  Committee  points  out  some 
present  inefficient  practices  and 
suggests  general  principle.^  for  fu¬ 
ture  betterment. 

At  the  same  time,  RTMA  (which 
constitutes  half  of  the  JTAC  com¬ 
bination)  has  been  carrying  on  a 
gentle  epistolary  feud  with  FCC, 
which  thinks  all  television  set 
manufacturers  should  reduce  set 
radiation  interference  and  start 
using  the  new  standard  41.25-mc 
intermediate  frequency  before 
more  stations  and  receivers  go 
into  circulation. 

►  What  FCC  W'ants — Now  that  the 
JTAC  report  has  outlined  broad 
solutions,  including  reduction  of 
all  interfering  signals  from  tran.s- 
mitters  and  receivers,  FCC  is  ask¬ 
ing  that  specific  suggestions  with 
teeth  in  them  be  formulated.  It 
asks  that  special  attention  be 
given  to  these  subjects: 

(1)  Limits  be  put  on  useless 
but  interfering  radiations  that  fall 
outside  the  assigned  frequency 
bands.  (This  is  to  safeguard 
broadcasting,  aircraft  communica¬ 
tions  and  navigational  aides.) 

(2)  Review  technical  problems 
of  reducing  radiation  from  various 
non-communications  devices  (like 

(Continued  on  poge  24) 


GERMAN  V-2  (left)  carried  its  2,000-lb  warhead  250  miles  at  3,600  mph; 
multistage  rocket  gains  range  when  'Wac  Corpotal'  in  V-2's  nose  is  fired  at 
top  of  trajectory  (right);  intercontinental  missiles  seem  closer  today  because .  . . 
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SKATING  RINKS 


strikes  a  NiW  NOTE  in  continuous 


performance  ptayback  music 


DANCE  STUDIOS 


AMUSEMENT  PARKS  AND 
RECREATION  CENTERS 


INTRODUCING  THE 


•  Up  to  eight  houra  of  uninterrupted  performance  — 
day  after  day^  year  after  year 

•  Require*  no  attention  during  operation 

•  Lowest  coat  per  hour 

The  new  AMPEX  450  gives  you  hours  of  high-quality  back¬ 
ground  music  delivered  at  lowest  cost  per  hour  of  any  musical 
reproduction  system.  With  the  AMPEX  there  are  no  inter¬ 
ruptions,  no  records  to  change  and  no  attendants  since  it  needs 
no  attention  during  operation.  It  plays  at  the  touch  of  a  button 
and  keeps  on  playing  for  as  long  as  eight  hours  without  repeti¬ 
tion.  Because  tape  doesn’t  lose  quality  with  repeated  playings, 
music  is  always  scratch-free  and  pleasant,  with  less  back¬ 
ground  noise  and  distortion. 

The  Model  450  is  engineered  to  rigid  AMPEX  standards  and 
is  capable  of  delivering  thousands  of  hours  of  service  with 
no  breakdowns  and  minimum  maintenance. 

For  turther  information,  writs  to  Dept.  E 


Model  450  rntk-moynfed. 


Also  ovai/eb/«  in  portable  or  console  moonf. 


FEATURES 


•  50  to  7500-cycle  frequency  response  at  3^  inch  tape  speed 
e  Standard  NARTB  reels  up  to  14  inches 

•  Pushbutton  controls 

e  Automatic  reverse  control  available  as  an  accessory 
permits  full  eight  hour  program  without  interruption. 


IF  YOU  PLAN  FOR  TOMORROW,  BUY  AN  AMPEX  TODAY 


MAGNETIC  RECORDERS 


AMPEX  ELECTRIC  CORPORATION 

934  CHARTER  STREET  .  REDWOOD  CITY,  CALIF. 
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Tubes  Speed  Magazine  Mailing 


Highlight  of  the  second  annual  joint  AIEE-IRE-ACM  Computer  Conference 
held  in  New  York,  Dec.  10-12  was  Eastman  Kodak's  multiple-stylus  electronic 
printer,  the  electronic  portion  of  which  is  shown  above.  Printing  capacity  is 
400  characters  per  second.  Machine  is  designed  for  printing  magazine  and 
mailing  envelope  lobels,  utility  bills  ond  insuronce  premium  notices.  Address 
labels  can  be  turned  out  ot  six  hundred  per  minute 


'Booster'  TV  Stations  Aborning 
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diathermy,  welding  apparatus  and 
high-frequency  heaters)  to  deter¬ 
mine  the  feasibility  of  attaining 
the  limits  outlined  above. 

(3)  Review  the  instrumentation 
problem  necessary  to  put  over  a 
national  program  of  spurious  radi¬ 
ation  control. 

(4)  Study  the  procedure  and 
organizational  effort  in  this  field 
to  find  whether  additional  effort 
is  needed  to  co-ordinate  interfer- 
ence^reduction  efforts. 

(5)  Determine  whether  action 
is  needed  to  co-ordinate  “external 
performance”  of  receiver  with  en¬ 
gineering  of  service  and  station 
allocations. 

►  TV  Proposal — FCC  has  already 
propo.sed  a  change  in  its  tv  broad¬ 
cast  rules.  Inviting  industry  com¬ 
ment  before  Jan.  12,  1953,  it  sug¬ 
gests  that  all  emissions  removed 
in  frequency  in  excess  of  3  me 
above  or  below  the  respective 
channel  edge  shall  be  attenuated 
no  le.ss  than  60  db  below  the  visual 
transmitter  power.  In  the  event  of 
interference  caused  to  any  service, 
greater  attenuation  will  be  re¬ 
quired.  Manufacturers  have  al¬ 
ready  indicated  that  such  8uppre.s- 
sion  at  the  transmitter  output 
terminals  can  readily  be  obtained 
by  harmonic  filters. 

Parts  Industry  Set  To 
Appeal  Putnam  Action 

Manufacturers  of  radio-tv  parts 
and  tubes  prepared  through 
RTMA  to  make  a  joint  industry 
protest  to  OPS  under  appeal  pro¬ 
cedures  when  Roger  L.  Putnam, 
Administrator  of  the  Economic 
Stabilization  Agency,  did  not  lift 
present  price  lids  on  radio-tv  parts 
and  tubes  (Electronics,  p.  8,  Dec. 
’52). 

RTMA  will  base  the  new  pro¬ 
test  on  the  points  that  the  OPS 
action  is  not  supported  by  facts, 
is  contrary  to  the  intent  of  Con¬ 
gress  and  the  law,  and  that  it  is 
arbitrary  and  capricious.  The  As¬ 
sociation  piano  to  carry  the  fight 
to  the  courts  if  the  joint  appeal 
fails. 


Too  YOUNG  to  denote  a  trend, 
booster  and  satellite  tv  stations 
now  operating  nevertheless  hold 
promise  for  areas  too  far  from 
ordinary  stations  to  get  decent  re¬ 
ception  and  too  spar.sely  populated 
to  support  local  stations. 

'  The  FCC  has  never  authorized 
such  stations  commercially,  but 
two  of  them  are  operating  experi¬ 
mentally.  Applications  for  two 
more  are  pending.  When  results 
of  the  experiments  are  reported, 
the  Commission  will  consider 
whether  commercial  operation 
should  be  permitted. 

A  booster  station  rebroadcasts 
the  originating  station’s  signal  on 
the  same  frequency.  A  satellite 
rebroadcasts  on  a  different  fre¬ 
quency. 

►  Operating  Now — One  satellite  is 
in  Emporium,  Pa.,  owned  by  Syl- 
vania  Electric,  which  operates  a 
tube  plant  there.  It  is  KG2XDU, 


radiating  300  watts  on  uhf  chan¬ 
nel  22  (518-524  me).  The  company 
also  has  a  construction  permit  for 
KG2XEL,  to  operate  on  channel  82 
(878-884  me),  with  50  watts.  Prop¬ 
agation,  interference  and  cover¬ 
age  of  the  two  will  be  compared. 
Signals  of  commercial  station 
WJAC-TV,  Johnstown,  Pa.,  are 
rebroadcast. 

A  5-watt  installation  at  Law- 
renceburg,  Tenn.,  is  operated  by 
WSM-TV,  Nashville,  as  a  booster. 
Like  WSM-TV,  it  employs  channel 
4,  but  it  radiates  vertically  polar¬ 
ized  signals  while  WSM-TV  trans¬ 
mits  conventional  horizontally  po¬ 
larized  signals.  The  idea  is  to 
determine  whether  this  technique 
will  minimize  cochannel  interfer¬ 
ence  which  would  otherwise  occur. 

►  Future  Business — A  pending 
satellite  application  Avas  filed 
by  Howard-Yale  Inc.,  of  Palm 

(Continued  on  page  2() 
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the  smallest  .  .  .  lightest  . 
power  supply'  available! 

AIRPAX  ‘‘PiCK-A-BACK” 


New! 


weighs  only  1  lb.  14  ozs 


Model  A-1220  vibrator  power  supply  is  designed  to  deliver  15  watts,  150  volts  DC.  100  ma,  is 
filtered  to  1%  peak  ripple,  has  DC  to  DC  effic,iency  of  approximately  ZO”.  Very  small  size  and 
weight  are  possible  because  of  the  high  frequency  (450  cycle)  vibrator  Vibrator  and  power  supply 
are  hermetically  sealed  Vibrator  is  replaceable,  using  Dzus  snap  fasteners  for  easy  removal 
Supply  obtainable  for  6  or  12  or  26.5  VDC  input  on  Special  order  any  input  voltage  from  4  to  110 
may, be  used,  outpi^ts  up  to  20  watts  and  300  volts  can  be  furnished.  Power  supply  will  operate 
with  a  20%  input  voltage  varfation,  and  under  severe  vibration  and  shock  It  wo.n't  be  damaged 

Inte/ndl  temperature  rise  is  38°  C,  permitting 
W/i»r  ittf  Bu/I.lm  A. 1230 


by  exposure  to  high  humidify  or  high  altitude 
maximum  exterrval  ambient  of  75°  C. 
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Sprinffl,  Cal.,  which  seek.s  to  re¬ 
broadcast  the  signals  of  Los  An¬ 
geles  stations,  scramble  them,  and 
institute  a  pay-as-you-look  system 
in  Palm  Springs. 

Also  pending  is  the  booster  ap¬ 
plication  of  WSAZ-TV,  Hunting- 
ton,  W.  Va.,  which  proposes  a  one- 
watt  station  at  Williamson,  W.  Va., 
to  pick  up  and  rebroadcast  the 
mother  station’s  signals  for  the 
benefit  of  Williamson  residents. 
Engineers  calculate  that  one  watt, 
into  a  directional  antenna,  can 
serve  7,000-10,000  people  in  a  6.57- 
square  mile  area. 

KGMB-TV  in  Honolulu  plans  to 
put  a  satellite  tv  station  in  opera¬ 
tion  this  year. 

The  FCC  has  been  in  no  hurry 
to  authorize  boosters  and  satel¬ 
lites  commercially,  feeling  that 
regular  stations  should  be  given 
time  to  develop  first.  However,  if 
it  can  be  proved  that  laoosters  and 
satellites  don’t  create  interference 
to  existing  or  prospective  regular 
stations,  their  chances  of  getting 
approval  will  be  considerably  en¬ 
hanced.  And  if  proponents  of  such 
baby  stations  can  satisfy  the  Com¬ 
mission  that  they  will  bring  tv  to 
people  who  would  otherwise  get 
little  or  none  for  years,  if  ever, 
they’re  likely  to  get  favorable 
action. 


MEETINGS 


Angeles,  Calif. 

April  18:  Seventh  Annual 
Spring  Technical  Conference, 
Cincinnati  IRE,  Cincinnati, 
Ohio. 

April  27-May  8:  British  Indus¬ 
tries  Fair,  Birmingham  & 
London,  England. 

April  28-May  1:  Seventh  An¬ 
nual  NARTB  Broadcast  En¬ 
gineering  Conference,  Bur¬ 
dette  Hall,  Philharmonic 
Auditorium,  Los  Angeles, 
Calif. 

April  29-May  1 :  1953  Electronic 
Components  Symposium, 
Shakespeare  Club,  Pasadena, 
Calif. 

May  11-13:  National  Conference 
on  Airborne  Electronics,  Day- 
ton,  Ohio. 

May  18-21:  1953  Electronic 

Parts  Show,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

May  18-23:  Third  International 
Congress  On  Electroheat, 
Paris,  France. 

May  24-28:  NAED,  45th  Annual 
C/onvention,  Conrad  Hilton 
Hotel,  Chicago,  Ill. 

.May  24-28:  Scientific  Apparatus 
Makers  Association  Annual 
Meeting,  The  Greenbrier, 
White  Sulphur  Springs,  W. 


Jan.  6;  N.  Y.  AIEE,  Lecture  on 
“Storage  Devices  In  High 
Speed  Digital  Computers,” 
Engineering  Societies  Bldg., 
New  York,  N,  Y, 

Jan.  6-8:  1953  Surplus  Show, 
Hotel  Statler,  New  York, 
N.  Y. 

Jan.  8-9:  AIEE,  IRE,  Sympo¬ 
sium  on  Industrial  Applica¬ 
tions  of  Autoniatic  Computing 
Equipment,  Midwest  Research 
Institute,  Kansas  City,  Mo. 

Jan.  14-16,  1953:  Joint  AIEE- 
IRE  Conference  on  High  Fre¬ 
quency  Measurement,  Wash¬ 
ington.  D.  C. 

Jan.  16:  Mica  Symposium, 
American  Ceramic  Society, 
Oscar’s  Restaurant,  New 
York,  N.  Y. 

Ja.n.  19-23:  AIEE  Winter  Meet¬ 
ing.  Hotel  Statler,  New  York, 
N.  Y. 

Jan.  26-27:  Seventh  Regional 
IRE  Conference,  University 
of  New  Mexico,  Albuquerque, 
N.  M. 

Feb.  4-6;  Western  Computer 
Conference,  Hotel  Statler,  Los 
Angeles,  Calif. 

Feb.  5-7:  IRE  Southwestern 
Conference  and  Electronics 
Show,  Plaza  Hotel,  San  An¬ 
tonio,  Texas. 

■Feb.  5-7;  Audio  Fair.  Alexan¬ 
dria  Hotel,  Los  Angeles.  Calif. 

March  9-12:  NEMA.  Edgewa- 
ter  Beach  Hotel  Chicago,  Ill. 

.March  23-25:  Sixth  Annual 
Conference  for  Protective  Ro. 
lay  Engineers,  A  &  M  College 
of  Texas,  College  Station, 
Texas. 

March  23-26:  IRE  National 
Convention,  Waldorf-Astoria 
HoU‘1  and  Gr^nd  Central 
Palace.  New  York.  N.  Y. 

March  2.3-27:  Western  Me*-’! 
Exposition,  Pan-Pacific  .Audi¬ 
torium  and  Western  Metal 
Congress,  Statler  Hotel,  Los 


June  15-19:  Exposition  of  Basic 
Materials  for  Industry,  Grand 
Central  Palace,  New  York, 
N.  Y. 

June  16-24:  International  Elec¬ 
tro-acoustics  Congrress,  The 
Netherlands. 

June  20-Oct.  11:  German  Com¬ 
munication  and  Transport  Ex¬ 
hibition,  Munich,  Germany. 

Aur.  19-21 :  Western  Electronic 
Show  &  Convention,  Munici¬ 
pal  Auditorium,  San  Fran¬ 
cisco,  Calif. 

Aur.  29-Sept.  6:  West  German 
Radio  and  Television  Exhibi¬ 
tion,  Duesseldorf,  Germany. 


Transistors  In  Use 


Business  Briefs 

►  MIT’s  computer-controlled  mill¬ 
ing  machine  (Electronics  cover, 
Nov.  1952)  is  now  being  used  to 
turn  out  special  parts  for  jet  air¬ 
craft,  One  particular  part  once 
took  30  hours  to  produce  by  con¬ 
ventional  methods.  With  the  com¬ 
puter,  the  job  takes  4  minutes. 

►  Cow  Service  in  the  Lehigh  Val¬ 
ley  is  now  being  facilitated  by  two- 
way  radio.  Artificial  inseminators 
are  speedily  dispatched  to  the  re¬ 
ceptive  animal  that  can  ordinarily 
be  bred  only  during  a  17-hour 
period  every  21  days. 


►  Siam  is  expected  to  have  its  first 
television  station  on  the  air  this 
month.  A  second  station  expects  to 
begin  operations  in  the ‘early  sum¬ 
mer  of  1963.  All  equipment  for  both 
installations,  from  transmitters  to 
16-inch  receivers,  is  being  supplied 
by  Marconi. 

►  Suppressing  devices  to  prevent 
tv  interference  will  be  compulsory 
in  England  on  new  cars,  motorcy¬ 
cles  and  motorboats  sold  after  July 
1.  1963.  All  such  interference  ra¬ 
diations  between  40  and  70  me 
must  not  exceed  50  microvolts  be¬ 
yond  36  feet.  Fines  will  be  imposed 
if  suppressors  are  not  used. 


Long-distance  dialing  service  in  Engle¬ 
wood,  N.  J.,  is  0  Bell  Telephone  prov¬ 
ing  ground  for  tronsistor  oscillator 
equipment.  The  oscillators  are  used 
to  generate  electrical  signals  by  called 
numbers  sent  from  one  central  office 
to  another.  Each  oscillator  unit  uses 
six  transistors 
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rHickok,  through  42  years 

of  uninterrupted  quality  produc- 
tion  has  pioneered  and  developed 
numerous  well-known  electrical  and  elec-  ^ 
tronic  equipments  now  recognized  os  standards 
for  the  industry. 

The  newest  Hickok  contribution  is  the  Model  650 
Universal  Video  Generator.  It  accurately  and  rapidly 
localizes  trouble  in  any  stage  of  o  TV  receiver.  It's  use 
accomplishes  in  minutes  tasks  that  normally  take  hours. 


Universal  Video 
Generator 


Model 

650 


THE  HICKOK  ELECTRICAL  INSTRUMENT  COMPANY 


10514  Dupont  Avenue  •  Cleveland  8,  Ohio 
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Why  PHELPS  DODGE  ROUND 

THE  YARasnCK  FOR 


■  to-  the- Minute  Research 

/  Quality  Controlled 
w  for  Maximum  Performance 

^  Leader  in  Application  Engineering 

V  Experience  Over  Complete  Range- 
#4  to  #44,  AWG-AII  Grades  and  Colors 


PHELPS  OmiBE  COPPER  PROBUEJS 


CORPORATION 
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FORMVAR  has  become 


PilKLPS  DODC.E,  recogiii/iti);  the  advantages  of 
round  Furnivar  niagnet  wire,  became  tlic 
leader  In  replacing  enamel,  fabric  and  pa|)er- 
covercd  wires.  Today,  round  Fomivar  is  used  ex¬ 
tensively  in  motors,  transformers  and  coils,  with 
resultant  overall  cost  reductions  and  quality  im¬ 
provements  in  the  insulation  system. 

Where  greater  spacing  or  additional  safety 
factors  arc  indicated,  fabrics  such  as  cotton  or 


pa|>er  can  he  added.  For  higher  tem|>erature 
o|)eration  Phelps  Dodge  Formvar,  with  a  wrap  of 
fiberglass,  has  been  widely  u.sed. 

For  some  applications  a  thin  sheath  of  Nylon 
has  been  applied  over  the  Formvar  and  identified 
as  Phelps  Dodge  Nyform  magnet  wire. 


Any  time  ynagnet  wire  ix  ymir  problem,  conxult 
Phelps  Dodge  for  the  quickest,  easiest  answer! 


io 


II 


INCA  MANUFACTURING  DIVISION 


FORT  WAYNE,  INDIANA 
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In  the  design  of  elec¬ 
trical  and  electronic  cir¬ 
cuits,  where  operating 
temperatures  run  fairly 
high,  it  is  extremely  im¬ 
portant  that  the  voltage 
ratings  of  components  such  as  capac¬ 
itors  conform  exactly  to  nameplate 
designations. 

P-C  Capacitors,  designed  for  tem¬ 
peratures  ranging  from  minus  90°  C.  to 
plus  200°  C.,  depending  upon  the  type, 
ore  guaranteed  to  operate  without  volt¬ 
age  derating  at  temperatures  specified. 

You  can  design 
your  circuits  around 
P-C  Capacitors  with 
complete  assurance 
of  their  perform¬ 
ance  at  specified 
temperatures. 


SPECIALS 


LT 


A 


TYPE 
OB  OM 
OC  OK 
OG  LE 


P-C  CAPACITORS  OFFER  YOU 

Smaller  Size 

Lighter  Weight 

Higher  Temperature 

High  Resistance 

Low  Absorption 

Low  Power  Factor 

Extreme  Voltage 

High  Current  Ratings 

Range 

Higher  Frequency  of 

Maximum  Capacitance  Resonance 

Stability 

i 

P\.h?)T\C  thPht\TOUS 
INC. 


Get  Your  Copy 
of  This  Catalog 


PiaMic  CapacitPtA  Jhtc. 

PLASTIC  FILM  CAPACITORS  •  HIGH  VOLTAGE  POWER  PACKS 
•  PULSE  FORMING  NETWORKS 

2511  WEST  MOFFAT  STREET  •  CHICAGO  47,  ILLINOIS 
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TRIM  TV  COSTS  WITH 
G-E  VHF-UHF  TUNER  TUBES! 


AVOID  DOUBLE  INVESTMENT  IN  WAREHOUSE  STOCKS  ...  cut  produc¬ 
tion  expense  . . .  with  the  aid  of  G.E.’s  tuner-tube  trio!  Now  you  can  have 
one-dial  tuning  through  all  TV  channels— economically. 

45-TO-870-MC  RANGEI  No  need  to  switch  tubes  between  high  and  low 
bands!  General  Electric  tuner  tubes  are  usable  at  all  TV  frequencies. 
Layout  of  your  combined  head  end  can  be  simple,  saving  tubes,  compo¬ 
nents,  and  circuitry. 

HERE  ARE  PERFORMANCE  PLUSSES  YOU  OBTAIN:  (1)  low  noise  level, 
with  less  snow,  (2)  less  radiation  interference,  (3)  high  r-f  gain.  They 
add  up  to  a  far  better  head-end  circuit,  as  well  as  one  that  provides  single¬ 
dial  tuning  at  low  cost. 

on  FURTHER  FACTS-TODAYI  Phone,  wire,  or  write 
for  Booklet  ETD-591)  giving  complete  tuner-tube 
information!  Or,  if  you  wish,  a  G-E  tube  engineer  , 
will  be  glad  to  call.  Address  Tube  Department,  ,  % 

General  Electric  Company,  Schenectady  5,  N.  V.  f\ 


6AJ4 

Ground««l-9rM 

tried* 

(2  (leges) 


6AM4 

Oreunded-grid 
mixer  tried* 


6AF4 

Lecei-etcilleter 

tried* 


ELECTRIC 


ELECTRONIC  TEST  INSTRUMENTS 


New  measuring  accuracy  and  convenience,  broad>band 
operation  with  low-cost  -bp-  Attenuators  and  Loads 


These  Attenuators  and  Moving  Loads  are  integral  parts  of  a 
complete  new  line  of  high-quality  -hp-  waveguide  equipment. 
Like  all  elements  in  the  line,  they  cover  the  full  frequency 
range  of  their  waveguide  sizes,  and  are  wholly  integrated  with 
other  -hp-  instruments.  They  have  the  simplest  possible  de¬ 
sign  consistent  with  basic  function.  Their  novel  circuitry  and 
simple  mechanical  design  insure  high  accuracy,  stability  and 
operating  ease,  and  permit  quantity  production  at  low  cost. 

Waveguide  Attenuators 

Model  375A  Variable  Flap  Attenuators  provide  a  fast, 
simple  means  of  adjusting  power  level  or  isolating  source 
and  load.  They  consist  of  a  single  slotted  section  in  which 
a  matched  resistive  strip  is  inserted  a  variable  amount.  The 
degree  of  strip  penetration  determines  attenuation.  A  dial 
shows  average  reading  over  the  complete  frequency  band. 
A  shielded  dust  cover  reduces  radiation  and  eliminates  hand 
capacity  effeas. 

Model  375A  Attenuators  have  a  maximum  VSWR  of  less 
than  1.13  full  range.  Attenuation  is  variable  0  to  20  db  and 
power  dissipated  is  1  watt  (H  watt  for  smaller  sizes).  Dial 
calibration  is  accurate  within  1  db,  0  to  10  db;  2  db, 
10  to  20  db.  Typical  frequency  sensitivity  ±  1  db  entire  band. 
Models  for  all  frequencies  2.6  to  18.0  kmc.  $50.00  to  $75.00 


In  addition  to  Model  375A,  -hp-  offers  Model  370  Fixed 
Waveguide  Attenuators  (6, 10  or  20  db  attenuation,  VSWR 
1.15  full  range)  and  Model  S380A  Calibrated  Variable  Atten¬ 
uators  (micrometer  adjustment,  VSWR  1.15  full  range). 
Model  370  is  available  for  all  frequencies  2.6  to  18.0  kmc, 
$55.00  to  $75.00.  Model  380A  is  offered  in  the  2.6  to  3.95 
kmc  band  only;  $225.00 

Moving  Loads 

Model  914A  Moving  Lood  consists  of  a  waveguide  seaion 
in  which  is  mounted  a  sliding,  tapered,  low-rcfleaion  load. 
A  plunger  controls  the  position  of  the  load;  and  load  is 
variable  at  least  H  wavelength  at  the  lowest  frequency.  This 
facilitates  reversing  phase  so  residual  reflections  can  be  sep¬ 
arated  from  other  minor  reflections  in  the  system.  Load 
refleaion  is  less  than  \'i%  full  range.  Model  9HA  is  available 
for  all  frequencies  2.6  to  18.0  kmc.  $40.00  to  $80.00 

Data  subject  to  change  without  notice.  Prices  f.  o.  h.  factory 
For  complat*  datailt,  m*  your  -hp-  fiold  roprotontotivo  or  wrilo  diroct. 

HEWLETT-PACKARD  COMPANY 

ZaOIA  PAOI  Mill  lOAO  •  rAlO  AITO,  CALIFORNIA,  U.t.A. 
fxporti  Froior  A  Honton,  Ltd.,  Son  FroneiKO,  Lot  Angolot,  Now  York  City 


Instruments  for  Complete  Coverage 
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ACTUAL  SIZE 
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RAYTHEON,  the  pioneer  and  world  leader  in  the  development  and  mass 
production  of  dependable,  top  quality  Subminiature  Tubes,  naturally 
takes  the  lead  in  the  development  and  quantity  production  of  PNP 
Junction  Transistors. 

Raytheon  Germanium  Junction  Transistors  are  rf>ady  for  you,  now. 


AVERAGE  CHARACTERISTICS  AT  30°  C 

CK721 

CK722 

Collector  Voltage  (volts) 

-1.5 

-1.5 

Collector  Current  (ma.) 

-0.5 

-0.5 

Base  Current*  (ua.) 

-6 

-20 

Current  Amplification  Factor* 

40 

12 

Power  Gain*  (db) 

38 

30 

Nnse  Factor*  (1,000  cycles)  (db) 

22 

22 

*6round«d  Emitter  conitection 


DATA  SHEETS  mo/  be 

obtained  from  the  near- 
est  Raytheon  office  listed 
below. 


RAYTHEON 


RAYTHEON  MANUFACTURING  COMPANY 


j - -  RAYTHEON  MAKES  All  THESE 


1 


Coil«ctor  Vohag*  — ■  VolH 


CRITICAL  CONTROLS 


T  Contr^  &  Resistors 

V  OWd^lAT  JVIFG.  CO.,  INC.,  DOVHf^NIW  HAMPSHIRE 
lir<anada:  tanadian  Marconi  Co.^  ltd!,  Toronto,  Ontario 


Used  alone  or  in  multi-tandem  assemblies,  it  meets  toler¬ 
ances  even  to  0.5%. 

But  Clarostat  doesn't  stop  with  the  standard  unit.  Series 
42a  is  made  in  many  variations  —  all  kinds  of  shafts; 
hiRh-torque;  continuous  rotation;  many  different 
mountings;  etc. 

Typical  of  Clarostst  engineering  ingenuity— channeled 
to  your  exceptional  control  needs— and  at  real  savings! 


Ingenuity  saves  you  money  when  Clarostat  engiiiecrs 
collaborate.  Mainly  because  certain  basic  designs,  paxts 
and  production  procedures  are  applied  lo  both  uandurd. 
and  special  control  requirements. 

Take  the  Series  42a  high-precision  wire-wound  controls, 
for  example.  The  basic  unit  is  a  marvel  of  quality  pro¬ 
duction.  Exceeds  JAN-R-19  specs  where  applicable. 


Don't  hosHato  to  submit  that  "dHficwIt"  control  problom 
to  Clarostat  onginoors.  Thoy  thrivo  on  making  tho  "imposslbio' 
possiblo.  inginooring  data  on  roquost. 
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Rolled  and  Bent  Tubular  Parts 


Cllttill(  Md  Tmnblini.  Cutting  machinea  and 
jiga  of  many  type*  and  sizes  are  combined 
with  extensive  tumbling  equipment  to  permit 
fast,  accurate  production  of  quantities  of  parts 
at  Superior. 


Fibrication.  Parts  can  be  readily  rolled  at 
either  or  both  ends,  flared,  flanged,  expanded, 
or  beaded  (embossed)  as  required.  The  anoile 
above  is  one  of  many  such  parts  we  produce 
at  high  speed  and  low  cost. 


precise  dimensions  established  by 
customer  specifications. 

There's  nothing  spectacular  in 
the  story  .  .  .  it's  just  the  outline 
of  one  of  the  many  jobs  that  we 
know  how  to  do  well.  Behind 
the  story,  however,  is  a  thought 
for  you. 

Our  production  story  is  backed 
by  our  ability,  facility  and  desire 
to  help  you.  If  you  are  an  experi¬ 
menter  in  electronics  or  a  manu¬ 
facturer  of  electronic  equipment 
and  you  need  a  tubular  part  to  do 
a  toimh  job  well,  better  check  with 
us.  WeMl  be  glad  to  assist  with 
research,  development,  and  design 
aid  toward  the  solution  of  your 
problems.  Tell  us  about  them  by 
writing  Superior  Tube  Company, 
2500  Germantown  Ave.,  Norris¬ 
town,  Pennsylvania. 


Men,  experience,  and  machines- 
that -do -everything -but -talk,  are 
generally  the  answer  to  a  problem 
of  obtaining  parts  of  complex 
shape  and  precise  dimension. 

Here  at  Superior,  customers  for 
parts  of  this  kind  get  a  particularly 
good  answer.  We  have  the  experi¬ 
enced  men  with  a  solid  background 
of  tubular  parts  production  who 
are  willing  and  able  to  take  the 
time  and  care  required  for  top- 
quality  products.  And  we  have 
tne  machines. 

The  delivery  end  of  one  of  them 
is  shown  above.  The  part  coming 
out  came  into  our  plant  as  a  2" 
tube,  went  through  several  redraw 
and  annealing  operations,  was  fi¬ 
nally  cut  to  exact  length,  tumbled  to 
remove  cutting  burrs,  then  rolled 
by  a  controlled  process  to  the 


TN  Finished  Part.  Finsl  stage  in  the  fabri¬ 
cation  of  the  part,  shown  above  at  three  stages 
of  production,  is  a  bend  nicely  controlled  for 
both  precise  angle  and  freedom  from  other, 
unwanted  distortion. 


This  Belongs  in  Your  Roforonco  Film 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  reprint  de¬ 
scribes  the  manufacturing  of  the  cathode  sleeve— from  the  refining  of  the 
base  metal;  includes  the  action  of  the  small  percentage  impurities  upon 
the  vapor  pressure  and  sublimation  rate  of  the  nickel  base.  Future  trends 
of  cathode  materials  are  also  evaluated. 


SUPERIOR  TUBE  COMPANY  •  Eltctronk  product$  for  oxport  through  Drivor-Horru  Company,  Harrhon,  Now  Jortoy  ■  Harriron  6-4SOO 
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Good  engineering  ehowa  in  thin  Amplifuer'a 
wide  range  of  lentitivUiet,  and  of  im- 
pedancet,  thorough  filtering  and  plug-in 
connection  to  the  rent  of  the  Speedomax 
inatrument. 


it  helps  Speedomax  to  fit  your  ideas! 


Good  engineering  thoum  in 
thin  Connerttr'n  phenome¬ 
nally  low  noiae  level  and  in 
ita  long-lived  performance. 


U  weather;  taking  the  “shine”  out  of  rayon 
or  putting  it  on  hardware,  to  name  six  out 
of  thousands  of  uses.  For,  in  general,  if  you 
can  feed  Speedomax  a  tiny  electrical  signal, 
representing  the  condition  you  wish  to 
measure,  the  instrument  will  not  only  put 
“calipers”  on  it,  but  will  amplify  it  enormously  to  direct. anything 
that  can  be  directed  through  electrical  or  pneumatic  means. 

The  Speedomax  way  of  handling  this  job  provides  particularly 
accurate  results  and  an  especially  good  fit  in  meeting  your  indi¬ 
vidual  ideas.  For  instance,  there’s  the  matter  of  receiving  the  signal 
in  a  way  suited  to  its  size — or,  more  usually,  to  its  smallness. 

We  have  no  less  than  twenty-three  carefully-engineered  Speedo¬ 
max  Amplifiers  covering  a  wide  range  of  sensitivity  and  imp^ance 
levels.  One  Amplifier  in  the  series  enables  the  Speedomax  to 
respond  to  a  signal  of  only  10-16  watt— one  ten-billionth  of  a 
microwatt.  No  other  recorder  amplifier  comes  within  3  magnitudes 
of  this  figiue.  Such  sensitivity  means  corresponding  accuracy  in 
detecting  the  tiny  unbalance — called  “error”  by  circuit  engineers — 
which  actuates  the  rebalance  system. 

In  terms  of  power,  all  23  Amplifiers  deliver  the  same — 5  or  6 
watts.  This  is  from  2  to  4  times  the  output  of  other  recorder 
amplifiers;  permits  a  more  powerful  balancing  motor.  And  the 
Amplifier-Motor  team  provides  an  especially  high  torque  gradient 
just  where  it’s  needed —centering  around  the  balance  point— for 
prompt,  positive  balancing  and  easy,  effortless  operation  of  a 
“heavy”  load  of  control  or  signal  devices  in  the  motor  shaft. 

The  Speedomax  story  for  industry  is  told  in  Catalog  ND46(1); 
for  Research,  in  Tech.  Pub.  ND46{1).  We  will  send  either  on  re¬ 
quest;  address  our  nearest  office  or  4979  Stenton  Ave.,  Phila.  44,  Pa. 


Good  engineering 
ahoum  in  thia  Slide- 
wire’a  non-induc¬ 
tive  winding  and  in 
ahaence  of  any  flex- 
•ible  leada  which 
might  form  induc¬ 
tive  loopa. 


Good  engineering 
ahoum  in  thia  bal¬ 
ancing  motor’a 
amall  aize,  and  in 
ita  torque  ample  to 
operate  acceaaory 
control  and  aignal- 
ling  fitmenta. 
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TRUARC  WAY  TwoTruarc  Inverted  Retaining  Ringt(Seriet  5008) 
hold  wrist  pin  in  place.  Truarc  Rings  snap  into  grooves  easily 
cut  in  piston,  provide  positive  lock  .  .  .  practicolly  eliminate 
maintenance  costs.  Quick  assembly,  disossembly. 

rings,  cotter  pins,  there's  a  Waldes 
Truarc  Retaining  Ring  designed  to 
do  a  better  job  of  holding  ports 
together. 

Waldes  Truarc  Rings  are  precision* 
engineered  .  .  .  quick  and  easy  to 
assemble  and  disassemble.  Always 
circular  to  give  a  never-failing  grip. 
They  can  be  used  over  and  over  again. 

Find  out  what  Waldes  Truarc  Re* 
taining  Rings  can  do  for  you.  Send 
your  blueprints  to  Waldes  Truarc 
engineers  for  individual  attention, 
without  obligation. 


OLD  WAY  Two  inserted-plug  type  wrist  pin  locks  hold  wrist  pin 
in  place.  3  operations  involved:  costly  machining,  pressing  in 
place,  post-assembly  machining.  Costly  maintenance  problem- 
resulting  from  end  plugs  hammering  loose. 

Titan  Chain  Saws,  Inc.,  Seattle, 

Washington,  uses  2  Waldes  Truarc 
Rings  to  replace  old-style  inserted- 
plug  type  wrist  pin  locks  in  their  Titan 
chain  saws.  Use  of  Waldes  Truarc 
Retaining  Rings  eliminates  2  press 
fit  end  plugs.  Machining  of  plugs, 
pressing  in  place,  finish  machining- 
no  longer  required.  Truarc  way  holds 
rejections  to  a  minimum.  Unit  effi¬ 
ciency  is  greatly  increased. 

Redesign  with  Truarc  Rings  and 
you,  too,  will  cut  costs.  Wherever  you 
use  machined  shoulders,  bolts,  snap 


USE  OF  2  WALDES  TRUARC  RINGS 
PERMITTED  THESE  SAVINGS  PER  UNIT: 


OID  WAY 

Cost  of  2  and  plugs  i 

Cost  of  prouing  in  and  machining 


TRUARC  WAY 

Cost  of  grooving  piston 

Cost  of  2  Truarc  Rings 


For  prodsion  intomal  poovlng  and  undercuttmi . . .Waldos  Truarc  brtamal  Groovkig  Tool. 

SEND  FOR  NEW  CATALOG 


•  Waldos  Kohinoor,  Inc,  47-16  Auitol  Flact,  1.  I.  C  I,  N.  Y. 

Ploosa  sond  mo  Iho  now  Woldos  Truarc  Rotaining  Ring 
^  catalog. 

f  (RIoaso  print) 


Nomo. 


Company 


RETAINING  RINGS 

WALDES  KOHINOOR,  INC.,  LONG  ISLAND  CITY  I,  NEW  YORK 


Businoss  Address 


MMii 

■  ^Aj  1  1  A  1  k 
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withaDU  MONT 
HIGH-VOLTAGE 

TYPE  303-AH 

The  new  Du  Ment  Type  303-AH 

is  the  high-voltage,  high- 
frequency  instrument 


The  10,000  volts  applied  to  the  cathode-ray  tube  provides  a 
bright,  highly  resolved  presentation  for  viewing  or  recording  short 
duration  transienu  or  high-frequency  signals  even  at  low  repe¬ 
tition  rates. 

The  metallization  of  the  cathode-ray  tube  greatly  increases 
brightness  over  normal  screen  brightness  and  prevents  buildup  of 
spurious  screen  charges,  thus  allowing  faithful  reproduction  of 
snort-duration  transients  having  low  repetition  rates. 

The  RNC-type  coaxial  input  permiu  convenient  connection  of 
pulse-type  signals  usually  carried  on  coaxial  lines. 


response  of  0.033  faithful  reproduction  of  short  rise-times 

without  overshoot. 

The  fast  linear  sweeps,  6’/psec  (0.065  psec/cm)  at  lo  KV,  take 
fullest  advantage  of  the  wideband  amplifier  for  expanding  and 
measuring  short  rise-times. 

The  o.*5  psec  signal  delay  line  introduces  no  signal  distortion 
and  allows  sufficient  time  for  the  sweep  to  start  bemre  the  signal 
appears. 

The  provision  for  both  amplitude  and  time  calibration  of 
o.i,  I,  10  and  too  volts  peak  to  ^ak  and  0.1,  1,  10  and  100  psec 
intervals  insures  accuracy  and  convenience  of  measurement. 

The  variable-intensity  illuminated  scale  facilitates  visual  or 
photographic  measuremenu. 

Type  3i6-A  probe  available  for  low  capacity  input.  Price  $27.00. 


WRITE  FOR  FULL  DETAILS  ANDSPECIFICATIONS 


y  ■ 


^  ^ 


•  METALLIZED  CATHODE-RAY  TUDE 

•  SELF-CONTAINED 


•  HIGH  VOLTAGE 

•  LIGHTWEIGHT 

•  FAST  SWEEPS 


PRICE 


ALIEN  B.  DU  MONT  LABORATORIES,  INC.  •  INSTRUMENT  DIVISION  •  1500  MAIN  AVE.,  CLIFTON,  N.l. 
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Tiny  hut  tough  I  The  smaller  capacitors  become,  the  greater  the  premium  on  trust-' 
worthiness.  Comell-Dubilier  has  a  dependable  miniaturized  capacitor  for  practically 
every  knovm  application.  Typical  ore  the  High  Temperature  Tubulars,  Metallized 
Paper  Tubulars,  Midget  Idicos,  Disc  and  Tubular  Ceramics.  For  the  complete  catalog 
write  to:  Dept  K-13,  Comell-Dubilier  Electric  Corp.,  General  Offices.  So.  IHoinfield.  N.  J. 

COBNELL-DUBU.1EB 

world*8  largest  manufacturers  of  capacitors 


ANTCNMAS  HOTATO**  CA^itClTMt  VltMTOM  CONVIMTU* 


•OUTM  rtAIHrilLO.  M.  J.  •  NEW  •COfOUO.  WOaCUT':*  AND  CAMtmOeC.  mass.  •  MOVIOCHCC.  a.  I.  •  INOIANAaOU*.  IHO.  •  ruOUAT  WaiAM.  H.  e.  •  MatiOlAW,  THE  aAOIAAT  eoaa.,  CUVIUNO,  0. 
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What  Rauland  means  by 
Perfection  Through  Research 

Rauland  is  one  of  the  few  companies  for  companies  iising  Ravdand  tubes  as 
devoting  so  much  top  engineering  talent  original  equipment . . .  and  a  real  selling 
full  time  to  picture  tube  improvement  edge  at  the  retail  level  because  of  the 
and  perfection.  extra  satisfaction  which  Rauland  advan- 

The  result  has  been  to  give  you  more  tages  offer, 
picture  tube  advancements  since  the  That's  why  so  many  alert  manufac- 
war  than  any  other  manufacturer  . . .  turers  look  to  Rauland  for  the  best  in 
first  chance  at  the  latest  developments  pichue  tubes. 


^ej>t^ejCjLuarL.  Tkjuruj^k, 

4243  N.  KNOX  AViNUi  •  CHICAGO  41,  IlLINOIS 
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AU'tUctronic  tri-color  tub*  in  electronic 
receiver  system  (left)  in  comparison  with 
mechanical  system  (right). 


Inspection  and  checking  of  perforations 
.0075’  in  diameter  in  masks  of  tri-color 
picture  tubes. 


Rauland  large -screen  projectors  using 
three  different  optical  systems,  allot  which 
give  theater-size  pictures. 


Rubber  model  for  studying  electron  opti¬ 
cal  designing— basis  for  Rauland's  exclu¬ 
sive  Indicator  Ion  Trap. 


Alignment  of  the  screen  and  parallax 
mask  of  tri-color  tube  containing  approxi¬ 
mately  a  million  fluorescent  dots. 


Examination  with  polarimeter  permits 
careful  control  of  strains  for  superior 
glass-to-metal  sealing. 


THE  RAULAND  CORPORATION 


Careful  study  of  the  formation  of  thin 
metallic  films  in  a  vacuum  . . .  basis  for 
the  aluminizing  of  tubes. 


A  physicist  using  a  Rauland-developed 
radiation  meter  in  checking  X-ray  radia¬ 
tions  from  cathode  ray  apparatus. 


I 

I 


i 


Basic  Foundation  Componenb,  Plug-in,  Connecting  & 
Fastening  Devices  for  the  Electronic  Control  Industry 

MflIilAf  It  t#  bvIM  ^vldily  tMiy  Ist#  IpratHtsI  (yw 

f  pply  IW  circaH  —  w«  IlM  MMpMMta). 

—  by  flvini  yon  basic  conipononU  of  iroMndoM  fltolblliiy  wkldi  aiapUfy  layont  tiaio 
in  prodnction  of  yonr  equipment. 

—  by  providing  yon  a  technique  to  solve  mechanical,  spswe,  cotmectiBg,  iatorconnecting, 
fastening,  sensing  and  indicating  problems  for  you. 

Oiviut  you  oqoipmout  that  is  outy  to  oporuto  msd  muint^ 

—  so  that  —  with  spares  —  yonr  equipment  never  needs  to  he  out  of  opomtion  more  than 
30  seconds. 

—  so  that  nontechnical  personnel  can  set  np,  operate  and  maintain  your  equipment. 


I.  Aaytfcins  oloctrkol  or  olactranic  osoolly  oparotos  with  on  osttsMo  aoorso  of  P^or  and 
may  bo  coaaactod  la  aatsMa  circoits.  So  Alden  provides  for  this  with  the  oOcicnt  Uetachablo 
Line  Cord  for  bringing  in  IIOV  AC  power.  Available  in  lengths  to  yonr  specs  for  making  a 
neat  connection.  Snre  grip  ping  is  self-piloting  for  quick  mating. 

Sn  -AIMN  HANOtOOK"  PAOIS  4A  A  ■  OOt  COMPUn  IWTAIU 

3.  A  proat  deal  of  aqaipmaat  will  bova  a  front  ponal  wHb  sash  tblofs  as  sonslai  soatrals, 

lacks  far  tastiau  and  fasabaldars.  For  this  Alden  provides  a  bmic  slidedn  rhassls  with  a 
detachable  front  and  back  panel  so  that  rheostats,  indicator  lights,  tost  jacks,  intatwlrlag,  ale. 
are  all  easy-to-work  subassembly  operations. 

Ml  "AlOIN  NANDbOOK"  PAOIS  PI-11  thro  O  POt  COMPim  OMAIU 

3.  Saaslnp  Units  —  talltolas  that  all  is  wall  or  not  —  In  sknplo  Indlsatar  npht  —  fnso  baldars 
that  ulaw  whan  blawn  —  mamary  ar  paisa  circuits  incladinp  Static  Ptapnatis  Memory  that 
sansa  —  ar  caoimond  —  ar  heap  an  rapaotinp  so  that  units  ar  alamants  almost  assuma 
brain  functions. 

Ml  -ALDIN  HANDSOOK"  PAOIS  IS-SA  A  I;  DUSA  A  Ai  It-SA  A  It  CO-oH  papas 

4.  The  taiaphano,  teiapraph,  aiactric  lipbt  campanias  bava  always  braupbt  Iba  Incamlnp  cir¬ 
cuits  ta  a  bus  bar  or  tarminol  board  so  that  lha  fncoatinp  dreuMa  could  afwsqts  ba  ebaritad 
at  ana  paint  —  and  aquipmant  cannactad  not  bainp  candamaad  bacausa  af  imparfact  out- 

sMa  circuits.  So  Alden  provides  in  its  Bark  Connectors  and  supporting  Back  Plates  the  one 
area  in  which  all  incoming  cirrnits  can  he  checked. 

Ml  "ALDIN  HANDSOOK"  PAOIS  PI-SA  A  It  4D  POK  COMPUTI  DMAIU 

5.  The  naxi  preblam  Is  ta  hausa  lha  companants  and  henra  Ibam  da  the  alactrical  or  olactronic 
work  rociuirad.  Any  such  circuitry  will  have  certain  main  functions  and  branching  from  it 
other  functions.  Many  of  these  functions  can  be  layered — so  circuits  go  direct  from  bark 
connector  to  front  panel.  Alden  provides;  simple  component  mounting  panels  for  putting 
any  circuit  in  layers.  ( And  incidentally  such  component  panel  simplify  the  thinking,  should 
the  circuits  give  sufficient  volume  to  be  printed.)  ^  Alden  has  the  Terminal  Panel  Boards 
to  make  equipment  easy  to  lay  out  by  potting  any  function  in  one  plane— plus  the  unit  cables 
of  correct  lengths  with  stripi^  ends  ready  for  interconnecting  the  Terminal  Panels. 

Ml  "ALOIN  HANDSOOK"  PAOIS  PI-1 1  thru  D  POI  COMPUM  DITAIIS 

4.  Not  oil  circuits  can  bo  a  simplu,  straight  circuit  from  bach  cannactor  la  fraat  paaal  bacausa 
thoro  am  auxiliary  functions  and  bmnebos  tbsrt  bova  ta  ba  in  lha  main  functions.  The  usual 

chassis  carries  tubes,  transformers  and  components  that  rise  vertically  from  the  chassis,  often 
leaving  vacant  spaces.  In  these  spaces  can  be  placed  the  plug-in  units  which  have  these 
secondary  circoits;  using  the  plug-in  technique  usually  removes  the  congestion  of  the  wiring 
below  the  chassis,  provides  automatically  for  shielding  and  beat  dispersion  and  yet  gives 
yon  largest  amount  possible  circuitry  per  cubic  space,  the  circuits  free  from  interaction. 

Ml  -ALDIN  HANDSOOK"  PAOIS  PI-1A  Hiru  H  POK  COMPim  DHAIU 

7.  Agoiu  those  lechniquos  often  loud  to  putting  one  function  such  oa  •  powar  supply  ond 
omp  'or  on  soporaio  chussis  and  so  tho  boA  connectors  or  tho  cbossis  HsoH  mcnr  aood 
intorconaocting  unit  cobles  to  either  chossis  ot  rsKfct.  Aldea  provldoa  snffident  variety  of 
connectors  to  choose  from — and  designed  so  that  any  cable,  no  matter  how  involved,  cannot 
be  wrongly  plugged  in. 

Ml  -ALDIN  HANDSOOK"  Soc.  PC  •  Sec.  MPS  f  OR  COMPim  OHAIU 

A  To  design  so  that  no  equipment  —  whether  plug-in  unit  or  slide  In  chassis  —  noods  to  bo 
out  of  operation  for  mere  than  M  seconds  (hsnring  ndaquote  spores  oa  bond),  Alden  pro¬ 
vides  quick  detaching  and  quick  fastening  devices  for  chassis.  The  Servoo-Unit  lo^  that 
will  move  chassis  against  weight  or  the  resistance  of  gaskets.  There  is  tho  Targat  Screw 
(coin  operated),  a  Tool-less  screw — the  Captive  Screw  which  becomes  part  of  tho  o^pmeat. 

Ml  -ALDIN  HANDSOOK"  PAOl  PI-11  FOR  COMPim  DnAMS 

9.  Oevornment  designers  and  these  in  the  electronic  control  Industry  wont  oioomats  of  oquip- 
meat  so  that  they  con  ba  pertobly  opersrtod  or  tostod,  con  bo  surrlod  by  ooo  moo  wHb 
sporas,  ports  easily  sent  by  moil  er  nirberne  ond  also  profer  tbsH  tho  samto  dosigo  oquip- 
ment  con  bo  used  in  conventional  rocks.  Those  designing  for  field  oparadoo  ose,  at  sea, 
prefer  to  have  the  equipment  so  it  can  be  unloaded  by  two  people,  set  n  and  iauaediately 
interconnected.  This  is  provided  by  the  Alden  Basie  Chassis  using  Back  Coonoctors,  Date 
Cables  and  for  the  last  purpose,  the  Uni-Rack  which  can  bo  set  on  top  of  one  attothar  and 
immediately  interconnected  with  each  other. 

Ml  -ALDIN  HANDSOOK"  PAOl  PI-11  FOR  COMPim  DHAiU 


AtWApS  AMSUp  ro-  tAAMlAfiAi  lASt  pAlM 


^  A  tiini  Af  tkA  tArv* 


SmD  FOR  tho  Aldam  Handbook— 7< 
srilh  oonapoMssta  atrondy  tooled 
prodacdon  withont  dolaya  or  proc 


onr  hay  to  pracdcol  prodaetfoss  d 
-yol  oaa  bo  ma'Affad  roady  for 


.UJytJlill  alden  products  company  i27No..hM<.inStrott,  d. 


ockton,  Metssnehusef ts 
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To  assure  maximum  service  life  and  accuracy, 
engineers  at  Lear,  Incorporated,  planned  to  protect 
their  new  vertical  gyro-mechanism  from  corrosion  by 
housing  it  in  a  completely  inert  and  dehydrated  atmos¬ 
phere. 

Sealing  the  housing,  however,  proved  to  be  more  easily 
said  than  done.  Despite  the  most  elaborate  precautions, 
solder  and  flux  fumes  often  penetrated  the  joint  and 
contaminated  the  delicate  mechanism.  Once  sealed,  it 
was  impossible  to  reopen  the  case  without  loss  of  the 
expensive  cover  and  harness. 

To  both  of  these  problems  a  simple  and  ingenious  solu¬ 
tion  was  found.  A  thin  0-ring  of  Silastic  molded  to  fit 
snugly  under  the  cover  flange  is  used  to  exclude  the 


corrosive  fumes  generated  in  soldering  a  metal  strip 
over  the  entire  joint.  The  Dow  Corning  silicone  rubber 
0-ring  is  not  damaged  by  soldering  temperatures.  And, 
the  gyro- mechanism  is  just  as  accessible  for  repairs 
as  the  contents  of  a  hermetically  sealed  can  of  coffee. 
Lear  also  uses  a  large  ring  washer  of  Silastic  at  each 
end  of  the  housing  to  serve  as  resilient,  shock-absorb¬ 
ing  cushions  for  the  apparatus  at  stratospheric 
temperatures. 

And  that’s  just  one  of  hundreds  of  examples  of  how 
Silastic  is  used  to  improve  the  performance  of  products 
ranging  from  cable  to  traction  motors,  from  domestic 
steam  irons  to  aircraft. 

*T.  M  R*g  U.  S  Pot  Off. 


/  For  mors  informalion 
y*  about  tho  proporthi  or 
fabrkator$  of  Sih$tk,  mail 
this  coupon  today  or  phono 
our  ntorMf  branch  offieo. 


DowCorning  Corporation,  Dept.  BE-1, Midland,  Mich. 
PittM  Mnd  m*; 

□  SilMtk  Ftctt  lO*  witk  MW  dill  eo  propaUiM  ind  •ppHcations  ol  til  Silastic 
stocks  and  pastas. 

□  "What's  A  SiHcoM?",  your  mw  32-pa|0  booklot  on  sibcoM  products  and 
appiications. 

Namo _ TitK _ 

Company _ 

Addross _ _ _ 

City _ ZoM _ Stato _ 


I _ _ _ _ mhmand,  michioan 

Ddhs  •  NdwYMt  •  \M  hltdK  •  WashiaitMl,  D.  C.  •  lo  Canada:  niaila  Caaadalld.,Tinili  •  iP  t#nt;  MMM  MtaM  Ui,l| 
WMt  moro  Infornwtimit  Um  post  card  on  last  pago. 
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SILICONES 
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In  Instruments  where  reliability  is  imperative 


where  other  materials  fail 


kKJBUK 


..  A  NEW  AND  DEPENDABLE  SOURCE 
OF  HIGH  QUALITY  CERAMIC  CAPACITORS 

If  you  use  ceramic  capacitors,  you  will  be  interested  in  Allen-Bradley 
as  a  source,  because  we  make  the  entire  capacitor,  from  the  dielectric 
disc  to  the  finished  and  tested  unit.  Send  for  samples  for  your  qualifi- 
cation  tests.  Available  from  0.001  to  0.01  microfarads. 

Allen-Bradley  makes  Its  own 
Discs 

To  assure  dependable  production  and  consistent  capacitor  quality, 
Allen-Bradley  molds  and  sinters  its  own  ceramic  discs.  All  manufactur- 
ing  processes  are  Allen-Bradley  controlled. 


AWett-Bcodley  ceramic  dice*  of  high  K 
dielectric  material  ore  melded  by  pf~ 
cUien  methedc.  Alter  dhci  are  cintcred, 
•Mver  pacte  U  applied  la  each  tide 
and  heat  treated.  Alter  lead*  ore  eoS- 
dered  la  diver  turfacec,  the  capacMer 
i«  iniwloled  and  wax  impregnated. 


Allen-Bradley  ceramic  capacitors  are  approved  by  the  engineering 
departments  of  leading  electronic,  electrical,  and  telephone  labora¬ 
tories.  Allen-Bradley  .  .  .  long  famed  for  high  quality  electronic  com¬ 
ponents  ...  is  at  your  service  as  a  major  supplier  of  ceramic 
capacitors  of  superlative  quality. 

Allen-Bradley  Co.,  Greenfield  Aye„  Milwaukee  4,  Wis. 

ALL  E  ii|  -  B  R  A  D  LEY 

RADIO  A  tILIVISIOM  CDMPONINTf 
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\vhich  part 
interests 

YOU?. . . 


Perhaps  that’s  one  question  that  rightfully  belongs  with  your 
future  planning. 

For,  like  ourselves,  your  manufacturing  divisions  may  be 
toiling  night  and  day  in  the  interests  of  America’s  safety. 

But  to  research  scientists — seeking  the  solution  to  some  in¬ 
tricate  problem  of  instrumentation  and  control  Kollsman 
offers  an  experienced  hand.  A  reputation  based  on  inventive 
ingenuity,  precision  craftsmanship  and  world-over  acceptance 
of  its  products. 

In  manufacture  or  research,  there  is  no  finer  name  than 
Kollsman  —  designers,  developers  and  makers  of; 

Aircraft  Instruments  and  Controls 
Miniature  AC  Motors  for  Indicating  and  Remote  Control 
Applications  •  •  •  Optical  Parts  and  Optical  Devices 
Radio  Communications  and  Navigation  Equipment 


Kollsman  Instrument  Corporation 


IlMHUIST.  NIW  YORK 


subsidiary  of 


GlfNDAlt.  CAIIFORNIA 


StOAvdoAci  COIL  PRODUCTS  CO.  INC. 
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REGUUTES 
AND  CONTROLS 


SORENSEN'S  EXPANDED  LINE  OF  B-SUPPLYS 

NOW  INCLUDES  THIS  NEW  MULTI-RANGE  DUAL  SUPPLY. 


Many  users  of  Sorensen  Nobotrons  and  AC  Regulators 
are  unaware  that  the  standard  Sorensen  line  includes  a 
wide  range  of  "B-Nobatrons"  —  high  voltage,  low-current 
DC  sources. 

Are  you  familiar  with  the  number  of  units  in  the  line? 
Two  of  them  —  models  360BB  and  520BB  —  are  low-cost 
units  for  those  not  requiring  outputs  adjustable  down  to 
zero,  but  which  can  be  paralleled  for  higher  current  re¬ 
quirements.  The  other  models  are  highly  flexible,  all¬ 
purpose  laboratory  instruments.  All  of  them  provide  volt¬ 
age  and  current  well  in  excess  of  the  specifications  given 
below  (these  ''plus  values"  are  shown  graphically  in  the 
new  Sorensen  DC  catalog). 

You  owe  it  to  yourself  to  get  acquainted  with  these 
Sorensen  B-NOBATRONS.  You'll  find  they  are  reasonably 
priced  —  surprisingly  so  —  yet  in  all  ways  live  up  to  the 
Sorensen  reputation  for  sound  engineering,  quality  con¬ 
struction,  dependable  operation.  Write  for  information. 

*!!•«.  U.S.  Pat.  Off.  by  Saranian  ft  Co.,  Inc. 


W  HIGH-VOLTAGE 

DC 


LOW-CURRENT 


MODEL  3S0-B  SPECIFICATIONS 


INPUT 

105  •  13S  VAC,  SO  -  M  If. 

OUTPUT 

1.  I7S-3S0  VDC  @  0-40  Mo  •imui- 
toiMOMcly  from  two  infoponfontly 
ad|u«tablo  owtiott. 

a.  175-350  VDC  ®  0-ia0  Mo  from 
ono  ootiot. 

3.  0-175  VDC  @  0-40  Mo  from  ono 
outUt. 

4.  6.3  VAC  ®  3.5  amp*.,  C.T.,  wn- 
roflidotod. 

OUTPUT  lEGULATION 

±:1.0% 

RIPPLE 

10  mv  1 

SIZE 

13"  K  7Vi"  K  3"  1 

ter' 


"SEALED-tN"  DESIGN  eliminates  need  for  metal  enclosures  and  fungus-proof  coating. 


New  G-E  cast-permafil  transformers 
are  20%  smaller,  ^'sealed  for  life" 


Meet  MIL-T-27  (Grade  1)  performance  requirements 


I 

TRANSPARENT  MODEL  shows  simple  con¬ 
struction  of  new  transformer.  Terminals 
are  anchored  directly  in  mixture  to  cut 
size  and  weight. 


Greater  flexibility  in  many  elec¬ 
tronic  designs  is  made  possible  by 
General  Electric’s  new  line  of 
cakt-permafll  transformers,  thanks 
to  their  lightweight  and  small  size. 

These  solventless-resin-type 
transformers  are  completely  mois¬ 
ture-proof.  They  have  fewer  ma¬ 
chined  and  punched  parts.  Tough, 
solid,  shatter-resistant  cast  per- 
mafll  ends  the  necessity  for  fungus- 
proof  protective  coatings. 


At  130C  ultimate,  these  trans¬ 
formers  have  an  expected  life  of 
1000  hours  or  more.  The  com¬ 
plete  line  of  11  sizes,  available 
in  various  terminal  arrangements, 
averages  about  20  per  cent  small¬ 
er  than  previous  metal -encased 
transformer  models. 

For  further  information,  write 
to  Section  667-23,  General  Elec¬ 
tric  Company,  Schenectady  5, 
New  York. 


GENERAL 


ELECTRIC 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Permafil  d-c  capacitors  have  80%  less  weight,  bulk 

They  operate  in  ambients  ep  to  125C  1/5  the  size  and  weight  of  liqui 

for  10,000  hoers  withoet  derating  filled  capacitors  properly  derated 
High  or  low  temperatures  have  little  operate  at  125C.  Because  of  th( 
effect  on  the  electrical  stability  of  sniall  size  and  excellent  electric 
G-E  permafil  capacitors.  Their  characteristics  they  are  ideal  f 
paper  dielectric  is  impregnated  with  most  high-ambient  blocking,  b 
a  solid  plastic  compound  -they  can’t  F>ass,  filtering,  coupling  and  timi 
leak.  Insulation  resistance  is  high,  applications.  They  are  available 
and  change  in  capacitance  with  tern-  ratings  of  0.05  to  1.0  muf,  400  vo 
perature  is  slight.  With  proper  de-  d-c.  All  are  housed  in  hermetica 
rating,  these  units  can  be  used  at  sealed  metal  containers,  with  G 
temperatures  as  high  as  150C.  all-silicone  bushings.  Check  coup 

Permafil  capacitors  average  about  for  Bulletin  GEC-811. 


Immediate  shipment  on  delay  line 

G-E  delay  line,  ideal  for  delaying  sig¬ 
nals  in  electronic  circuits,  is  now 
available  for  immediate  shipment.  Nom¬ 
inal  1000-ohm  line  delays  signals  ^ 
microsecond  per  ft.  Light  weight  and 
flexible,  it  is  used  widely  in  military 
and  industrial  electronics.  Can  be  ob¬ 
tained  in  bulk  to  be  cut  to  desired 
lengths.  Bulletin  GEC-459. 


New  relay  doubles  tip  pressure 

This  new  hermetically  sealed  relay  has 
a  larger  magnet  delivering  double 
average  tip  pressure  yet  doesn’t  exceed 
Air  Force-Navy  size  and  weight  specs. 
Sealed  in  a  standard-size  enclosure 
against  dirt,  salt,  moisture,  and  pres¬ 
sure  changes,  it  withstands  50g  shocks 
and  instantaneous  voltage  surges  up  to 
1500  volts.  Bulletin  GEA-S729. 


Bushings  for  hermetic  sealing 

More  and  more  designers  are  specifying 
G-E  glass  bushings  the  type  used  on 
capacitors,  rectifiers,  and  instrument 
transformers.  For  use  where  permanent 
hermetic  scaling  of  electric  apparatus 
is  desired,  these  bushings  are  easily 
attached  by  soldering,  brazing,  or  weld¬ 
ing  to  form  a  permanent,  vacuum-tight 
seal.  Bulletin  GEA-5093. 


Osnsral  Bactrk  ComiKiny,  Saction  C  0*7-33 
SchanactaOy  S,  Naw  Tark 

Plaata  sand  ma  tha  following  bullatinc 
y/  for  rafaranca  only 
X  for  plonning  on  immadiota  projact 
C)  GEA-5093  Gloii  Buihings 
D  GEA-5729  Harmalicolly  Saolad  Raloyt 

□  GEC-4S9  Daloy  Linai 

□  GEC-811  Parmofil  Copocitori 


EQUIPMENT  FOR 
ELECTRONICS 
MANUFACTURERS 


Componantt  Froctionol-hp  motor* 

Matari,  Inttrumantt  Rectifiar* 
Dynomotors  Timar* 

Copocitort  Indicoting  light* 

Tran*formar*  Control  *witcha* 

Pul*a-forming  Ganarotor* 

natwork*  Sal*yn* 

Daloy  lina*  Raloy* 

Raoctor*  Amplidyna* 

Thyrita*  Ampli*tat* 

Motor-ganarator  *et*  Tarminol  board* 
Inductrol*  button* 

Ra*i*tor*  Photovoltoic  call* 

Voltoga  *tabilizars  Glo**  bu*hing* 

•*•8.  Trada-HHirlt  of  Conoroi  ftoctric  Co. 


Davalopmant 
and  Production 
■«|vipniant 

Soldaring  Iron* 
Ro*i*tanca-walding 
control 

Currant-limitad  high' 
potantiol  ta*tar 
ln*ulation  tartar* 
Vocuum-tuba  volt- 
matar 

Photoalactrk  ra- 
cordar* 
Damognatizar* 


Wont  more  informotioaf  Uia  post  cord  on  lott  poga. 
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To  help  you  solve  those  tough  problems,  five  types  of  GLOBAR  Brand  Ceramic  Resistors,  with 
distinctly  different  charaaeristics,  are  available  in  a  wide  range  of  shapes  and  sizes.  Whenever 
you  have  difficult  temperature  or  voltage  compensation  problems  in  your  eiearical  or  electronic 
circuits,  you  can  count  on  globar  Ceramic  Resistors  to  help  you  out.  In  ordinary  circuits,  too  — 
wherever  maximum  resistor  life  and  dependability  are  required  —  try  globar  Ceramic  Resistors. 

GLOBAR  Ceramic  Resistors  are  engineered  to  meet  your  exact  requirements.  They  are  electrically 
fired  in  one  piece,  and  will  withstand  the  severest  service.  They  are  always  uniform,  because 
they  are  strialy  controlled  from  design  and  manufacture  to  final  inspcaion. 


If  you  have  a  resistor  problem,  let  our 
engineers  help  you — without  obliga¬ 
tion,  of  course.  Just  send  complete 
circuit  information. 


GLOBAR  Brand  Caramic  Rasistors 


DISSIPATION 

CAPABILITV 


VOLTAGE 

COEPFICIENT 


TEMPERATURE 

COEFFICIENT 


PRACTICALLY  ZERO 


LOW  (POSITIVE) 


EXCEPTIONAL 


MODERATE  (NEOATIVE) 


MODERATE 


ABOVE  NORMAL 


PRACTICALLY  ZERO 


HIGH  (NEGATIVE) 


trade  mark 


MODERATE  (NEGATIVE) 


EXTREMELY  HIGH 


NORMAL 


Ceramic  Resistors 

by  CARBORUNDUM 


For  useful  engineering  data  on  globar 
Ceramic  Resistors,  write  for  your  copy  of 
Bulletin  R  to  Dept.  E  87-124. 


‘Carborundum''  and  "Globar*  or*  rogittorod  tradomark*  which  indieafo 

manufatturo  by  Tho  Carborundum  Company,  Niagara  Folit,  Now  VorR 
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MOOtL  401  OtClULOSCdK 
rMCOUCMCY  RCS^NSC  04  Y-AXIS  AMAtlFlCM 


"  !7v»TITv»j  n  ira 


PECIFICATIONS 


37.5  Mv.,  O  Jjt  MC  width,  I  AM<  iwMp  full  koI* 


73  Mv.,  (i.7M»9c  width,  Lmmc  iwmp  full  koIp 


TRIOOfI  OtNIRATOR  with  varidblp  rppptition  rat* 
from  500  to  5000  cpa. 

POSITIVf  «  NfOATIVI  UNOHAYIO  TRmOfRS  and  a 
POHTIVI  ORAYID  TRIOOM  am  aztemally  avaiUbU. 


LINEARITY  OF  VERTICAL 
DEFLECTION  The  vertical  amplifier 
provides  up  to  2.5  inches  positive  or 
negative  uni>polar  deflection  without 
serious  compression;  at  3  inches,  the 
compression  is  approximately  15%. 
The  accompanying  photographs  il¬ 
lustrate  transient  response  and  line¬ 
arity  of  deflection. 

SWEEP  DELAY  The  accurately 
calibrated  delay  of  the  401  provides 
means  for  measuring  pulse  widths, 
time  intervals  between  pulses,  accu¬ 
rately  calibrating  sweeps  and  other 
useful  applications  wherein  accurate 
time  measurements  are  required. 

The  absolute  value  of  delay  is  accu¬ 
rate  to  within  1%  of  the  full  scale 
calibration.The  incremental  accuracy 
is  good  to  within  0.1%  of  full  scale 
calibration. 

Additional  Features: 

An  maUT  THMMATION  SWITCH  for  torminnt- 
ins  transmiapion  linea  at  tha  oaciUoacopa. 

A  fOlOINO  STAND  for  convaniant  riawins. 
FUNCnONAUY  COIORID  KNOSS  for  aaaiar 
location  of  controla. 


Y-Anls 

DaSactioe  Sana.— 15  Mv./cm, 
peak -to -peak. 

Fraqnancy  Raasanta— DC  to  10  Mc 

SisnnI  Dalny -0.26.M  sec 

Inpwt  Una  larmInnMana  —  %  72  or 
93  ohms,  or  no  termination 

Inpvi  Imp.— Direct— 1  megohm, 
SOmmI 

Probe  — 10  megohms, 
10.«-«f 

X.AxIa 

Swaae  Rnnea  —0.01  sec/cm  to  0.1 
.ac.  sec/cm 

Dalny  Swaae  Rnn«a— 5-5000 .aasec 
in  three  adjustable  ranges. 

Trfeeara  —  Internal  or  External, 
+  and  — ,  trigger  generator, 
or  60  cycles,  unoelayed  or 
delayed  triggersmaybeused. 

BniH-tn  (rlftar  eanamtnr  with  repe¬ 
tition  rate  from  600-5000  cpa. 

Oanarnl 

law  CnfMcMy  praha 

PuncNannUy  cntorad  cnnfral  knnht 

FnMine  afnnd  far  battar  vlawine 

AdinatnMa  tenia  HshNns 

PneUMat  far  mnvnNng  enmaras 

Pries  I  IRY5.00 


Daaisnad  and  built  /or  alactronic  anginaara,  tba  401. 
with  ita  high  gain  and  wida  band  charactariaties,  and 
ita  varaatility,  aatiallea  tba  avar-incraaaing  raqnira- 
manta  of  tha  rapidly  growing  alactroniea  iaduatry  for 
tha  ideal  madium  priced  oaciUoacopa. 


Write  for  Complete  Information 


LAMBATOBY  for  lUCTRONICS,  INC  _ 

7S  PITTS  STRUT  e  SOSTONjIA,  MASS. 

PRECISION  ELECTRONIC  EQUIPMENT  a  OSCNIOSCOPES  a  MARNCTOMETERS  a  COMPUTERS  a  MICROWAVE  OSCILLATORS  a  MERCURY  DELAY  LINES 
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DC  POWER  SUPPLY  SPECIFICATIONS 

REGULATION:  ViYo  for  both  line  (105-125  volts)  and  load  variations. 
REGULATION  BIAS  SUPPLIES:  10  millivolts  for  line  105-125  volts. 

RIPPLE:  5  millivolts  RMS  ’‘^**/*  ''®***- 


VOLTS 

CURRiNT 

MODEL 

VOLTS 

CURRENT 

MODEL 

100-325 

0-150  Bias 

0-150  Ma. 

0-5  Ma 

131 

0. 

0-600 

0-2.25  Amp. 

770 

6.3  AC.CT.* 

10  Amp. 

0-600 

0-3.00  Amp, 

780 

100-400 

6.3  AC.CT. 

0-150Ma. 

10  Amp. 

141 

#1  0-600 
#2  0-600 

0-200  Ma. 
0-200  Ma. 

200-500 

6.3  AC.CT. 

0-200  Ma. 

6  Amp. 

245 

if3  6.3  AC.CT. 

#4  6.3  AC.CT. 

10  Amp. 

10  Amp. 

800 

0-300 

0-150  Bias 

6.3  AC.CT. 

0-150Ma. 

0-5  Ma. 

5  Amp. 

315 

I 

0-600 

0-150  Bias 

6.3  AC.CT. 

0-200  Ma. 

0-5  Ma. 

10  Amp. 

815 

0-500 

6.3  AC.CT. 

0-300  Ma. 

10  Amp. 

500R 

0-1000 

Ripple  10  mv. 

0-50  Ma. 

1020 

#1  200-500 
#2  200-500 
#3  6.3  AC.CT. 

#4  6.3  AC.CT. 

0-200  Ma. 
0-200  Ma. 

6  Amp. 

6  Amp. 

6.3  AC.CT.  1- 

10  Amp. 

510 

• 

P 

I- 

P 

0-1200 

Ripple  10  mv. 

6.3  AC.CT. 

0-20  Ma. 

10  Amp. 

1220 

0-500 

0-150  Bias 

0-300  Ma. 

0-5  Ma. 

615 

200-1000 

Ripple  20  mv. 

0-500  Ma. 

1250 

6.3  AC.CT. 

10  Amp. 

0-1000 

0-500  Ma. 

1350 

0*350 

0-750  Ma. 

700 

A 

Ripple  20  mv. 

my- 

100-400 

Regulation  0.01  % 

0-150Ma. 

0-350. 

0-1.50  Amp. 

710 

2000 

0-350 

0-2.25  Amp. 

720 

r-  t 

Ripple  1  MVp 

6.3  AC.CT. 

10  Amp. 

0-350 

0-3.00  Amp. 

730 

|-i 

0-30 

Ripple  0.1% 

0-30  Amp. 

3030 

0-600 

0-750  Ma. 

750 

0-3 

0-100  Ma. 

0-600 

0-1 .50  Amp. 

760 

Regulation  5  Mv. 
Ripple  1  Mv. 

3100 

MODEL 

815 


^Ali  AC  Voltages  are  unregulated.  All  units 
All  units  designed  for  relay  rack  mounting  or 


are  metered  except  Models  131,  31 5  and 
bench  use. 


.  DtVflOl’*'*'" 


The  Kepco  Voltage  Regulated  Power 
Supplies  are  conservatively  rated.  The 
regulation  specified  for  each  unit  is 
available  under  all  line  and  load  con¬ 
ditions,  within  the  range  of  the  in¬ 
strument.  Write  for  specifications. 


iSrWTT,  f'-USH'NG 
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January .  1953  —  ELECTRONICS 


ACTUAL  SIZE 


STYLE  535 


PATCNtCO 


STYLE 

535 


H-T 


ERIE  components  are  stocked  at  leading  electronic  distributors  everywhere. 


Main  Offices:  ERIE,  PA.  ■ 

Sol«i  Officci:  Clifftid*,  N.  J.  •  Philodatphia,  Pa.  •  Buffalo.  N.  Y.  •  Chicago,  III. 
Dalroil,  Mich.  •  Cincinnati,  Ohio  •  lot  Ang*l«t,  Calif. 

Factor>«i>  llll,  ^A.  •  LONDON,  INOIAND  •  TOIONTO,  CANADA 
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ERIE  RESISTOR  CORPORATION  .  .  .  electronics  division 


Simplicity  of  design  makes  possible  the  extremely 
small  size  of  the  EME  Style  535  Trimmer.  The  same 
simplicity  of  design  resists  in  very  low  inductance 
and  unifrom,  straight-line,  noiseless  adjustment.  It 
can  be  mounted  close  to  associated  circuit  ele¬ 
ments,  and  the  ribbon  type  leads  help  to  minimize 
inductance  in  UHF  circuits. 

When  mounted,  the  high  temperature,  polysty¬ 
rene  body,  extends  only  17/32"  from  the  underside 
of  the  chassis,  and  is  only  7/32"  in  diameter.  As 
shown  at  the  left,  the  operator  works  from  only 
one  side  of  the  chassis  when  installing  the  trimmer 
...  a  production  cost  saving  feature  ...  no  addi¬ 
tional  hardware  required. 

The  ERIE  Style  535  Tubular  Trimmer  combines 
the  desirable  features  of  small  size,  easy  mounting, 
stable  performance  and  economical  price.  Capacity 
range  is  from  0.7  to  3.0  mmf  and  working  voltage 
is  500  volts.  Write  for  full  information  and  samples. 


Th*  choiiii  punth-out  r.qwir«d  for  fho  Stylo  535  it  idooticol  to 
Ihot  for  tho  tubulor  coromic  trimmori  that  aro  in  fonorol  utogo. 


2.  Lock  in  hola  by 
turning  adjusting 
tcraw  through 
lop  larminol. 


3.  Adjust  copocitonca 
from  top  at  final 
last  station. 


TUBULAR  TRIMMER 


i 


ALBANENE* 


TOUGH,  LONG-FIIIR  PAPIR  SAME  PAPER  SAME  PAPER  PAPER  TRANSPARENTIZED  lY 

NOT  TMANSTARENTIZED  TRANSTARENTIZEO  WITH  TRANSPARENTIZED  THE  CRUSHING  AND  BEATING  FIBERS 

FLUID  MATERIAL  AllANENE  WAY 


Papers  are  also  transparentixed 
at  the  mill  by  a  "beatinf'"  proc* 
ess.  The  boers  are  crushed, 
flattened  and  compacted.  Re¬ 
flection  and  refraction  of  light 
are  reduced.  Rut  the  process 
weakens  the  fibers  and  the 
strength  of  the  transparent 
paper  is  low. 


Diagrammatic  enlargement  of 
cross  section  of  paper  with  high 
strength  but  low  transnarency. 
F'ibers  are  surroundeu  by  air, 
which  has  different  index  of 
refraction.  Many  light  rays  are 
bent  back  and  do  not  get 
through. 


Same  paper  as  "A”,  filled  with 
an  inert  synthetic  resin,  with 
correct  index  of  refraction. 
This  is  how  Albanene  is  made. 
Its  transpart ntizer  does  not 
"bleeil”  out.  rtlbanene  holds  its 
color  and  strength  and  is  |>er> 
manently  transparent.! 


Same  pa|>er  as  "A”,  filled  with 
oil  or  other  fluid  material,  giv¬ 
ing  spaces  between  fillers  same 
index  of  refraction  as  fibers. 
Reflection  and  refraction  of 
light  are  reduceil  and  papier  be¬ 
comes  highly  transparent.  But 
transparency  is  not  iieriiianent 
because  fluids  "hleeil'’  oiit.T 


More  than  15  tests  are  made  during  production  of  Albanene.  For  example,  each 

production  roll  is  tested  for  pencil  ^^take'%  for  pencil  erasing  and  the  taking 

of  drawing  ink.  To  eliminate  hum<*n  variables,  pencil  lines  are  drawn  by 

machine.  In  this  way  you  are  assured  of  the  uniformity  of  working  sur* 

face  so  much  desired  by  draftsmen,  and  assured  of  a  paper  that  makes 

cleaner,  sharper  prints  . . .  now  or  a  generation  later.  Ask  your 

K&E  Distributor  or  Branch  for  further  information. 


t  Prove  tbis  by  making  the  "drafting  tape  test"  Press  a  short  pie<’e  of 
drafting  tape  on  fluid-transparentixed  pa|>er,  and  another  on  Albanene. 

Strip  them  off  the  next  day  and  examine  both  papers.  Notice 
that  enough  fluid  has  drifted  out  of  the  ordinary  paper 
into  the  tape  to  destroy  much  of  the  transparency. 

And  notice  that  Albane'ne  is  not  affected.  ^ 

What  drafting  tape  does  over  night,  jl 

time  will  do  naturally. 


nHAOE  MARKS  • 
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AVAILABLE  IN  MANY  FORMS 
FOR  MANY  USES 

Albanrnr  romrs  in  20-yard  and  oO-yard 
rolls  in  various  widths  and  in  three 
different  weights.  For  those  who  like  the 
convenience  of  cut  sheets,  a  new 


Alhanene  package  has  been  designed. 
It  strongly  protects  the  paper  in  , 
shipment  and  storage,  and  may  l>e  ' 
opened  without  mutilating  the  con¬ 
tainer,  thus  serves  as  a  dispenser 
in  drafting  room  or  stock  room. 
Albanene  cut  sheets  can  be  ^ 

supplied  imprinted  to  your 
specifications. 


Once  you've  discovered  the  pleasure  of 
drawing  on  Albanene,  the  next  logical  step 
is  to  save  time,  trouble  and  eyesight  with 
a  K&E  PARAGON*  Drafting  Machine.  You 
control  your  calibrated  straight  edge  with 
a  light  touch  of  one  hand;  for  parallel  lines 
and  lines  at  any  angle. 


Make  your  lettering  letter-perfect  and  save 
wear  and  tear  on  your  nerves  by  using  a 
LEROY*  lettering  outfit.  Template  grooves 
guide  your  pen  so  the  fiisished  result  looks 
like  prirsters'  type,  and  the  whole  process  is 
relaxing.  There's  a  wide  choice  of  sizes, 
styles  and  symbols. 
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of  dielectric. 


PRECISION  RESISTORS 


JAN  R-93  or  MIL  R93A  SPECS. 


CHECK  THESE  FEATURES 

lOW-EXPANSION  WINDING  FORMS 

(non -hygroscopic)  prevent  distorted 
windings,  breaking  of  seal,  breakdown 


If  finding  reliable,  lightweight,  precision  wire  wound 
resistors  is  your  problem,  investigate  the  I-T-E  product. 
I-T-E  precision  resistors  have  been  developed  by 
experts  to  meet  the  exacting  requirements  of  the 
electronics  industry. 


HIOH-STABIIITY  RESISTANCR  WIRES 

—pure,  caiefuUy  selected,  pretested 
alloys. 

PRECISION  WINDING 

—uniformly  wound,  mechanically  tied 
under  scientifically  controlled  conditions. 

NON-CORROSIVE,  ANCHORED  TERMINALS 

—strong,  tin-dipped  copper  terminals, 
securely  and  permanently  attached  to 
winding  form. 

HERMETIC  SEALING 

A  special  process,  employing  chemically 
inert  compounds,  seals  winding  against 
destructive  effects  of  salts,  moisture, 
and  atmospheric  conditions. 

PRETESTED  FOR  ACCURACY 

—quality  assured  by  temperature  cy¬ 
cling,  salt  water  immersion,  humidity, 
and  overload  tests. 


Simple  basic  design,  engineering  skill,  extensive  produc¬ 
tion  facilities,  and  close  quality  control  are  all  combined 
to  give  you  lightweight  resistors  that  far  exceed  require¬ 
ments  of  JAN  R-93  or  MIL  R93A  specifications.  You 
get  quality— close  tolerance  in  every  unit— in  any 
quantity  you  need. 

RATINGS! 

I-T-E  precision  wire  wound  resistors  can  be  supplied  in 
quantity  all  the  way  from  0.01  ohms  to  10  megohms — 
0.125  to  6  watts.  Standard  tolerances  ±1%.  Available 
in  specified  tolerances  down  to  ±0.05%.  Ideal  for  all 
JAN  "A”  and  "B”  as  well  as  MIL  applications. 

FOR  DETAILED  INFORMATION — Get  in  touch  with  your  nearest 
I-T-E  representative  or  write  direct  to: 

I-T-E  RESISTOR  DIVISION 
1924  Hamilton  Street 
Philadelphia  30,  Penna. 


RESISTORS 


l-M  CIRCUIT  ItlAKII  COMPANY  •  RESISTOR  DIVISION  •  PHIUDEIPHIA  30,  PA. 


Wont  more  information?  Uso  post  card  on  last  page. 
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We  welcome  your  inquiries 

on  new  ways  in  which  you  can  profit  by  using 


CLEVELITE 


the  dependable  Laminated  Phenolic  Tubing 


Its  use  the  world  over,  is  aiding  Electrical  and  Elec¬ 
tronic  Industries  to  improve  performance  and  lower 
costs. 

CLEVELITE  is  known  for  its— DEPENDABILITY- 
UNIFORMITY — and  ability  to  meet  required  toler¬ 
ances  .  .  .  particularly  important  in  coil  forms, 
collars,  bushings,  spacers,  tubes  and  endless  other 
products. 

Consult  our  Research  and  Engineering  Laboratory. 
It  is  at  your  service. 


it^ClEVElAHDCOMTAIMERiS 


■f 


ELECTRON  ICS  —  January,  1953 


Want  morn  informalion?  Um  post  cord  on  loit  poft- 


57 


AMfllCAN  AIR  FILTER  COMFANY  ASSEMBLY  UNE  FOR  HOME  AIR  FILTERS.  UNITS  USE  G-E  SELENIUM  STACKS  FOR  POWER  SUPPLY. 

G-E  selenium  rectifiers  assure  long  life 
for  new  Electro-Klean  home  air  filter 


“IN  OUR  PRODUCT,”  states  Mr.  William  M.  Reed,  President 
of  American  Air  Filter  G).,  “we  required  uninterrupted  and 
lonf^-Iasting  performance  from  every  component.  We  get  both 
in  General  Electric  selenium  rectifiers.” 


Amt*ri(!an  Air  Filter  (^o.  recently  introduced  an  electronic 
precipitator  air  filter  for  home  use,  the  Electro-Klean. 
The  direct  current  used  is  supplied  by  General  Electric 
selenium  rectifiers  in  a  new,  high-voltage  power  pack. 

G-E  rectifiers  were  chosen  because  of  their  uniform 
high-quality  and  long  life.As  Mr.  W.  M.  Reed,  American 
Air  Filter  President  has  said,  “Our  expr^rieoce  has  proved 
that  G-E  selenium  rectifiers  assure  not  only  a  dependable 
and  uniform  power  supply  for  the  product,  but  an  extra 
long  life  as  well.  They  make  a  major  contribution  to  its 
quality  and  consumer  acceptance.*’ 

QUALITY  MEANS  SAVINGS — G-E  selenium  stacks  have 
exceptionally  low  forward  resistance  and  back  leakage. 
The  lower  these  characteristics  are  initially,  the  slower 
the  aging,  and  the  longer  the  life  of  the  rectifier.  Also, 
these  mean  higher  output,  greater  efficiency,  and  cooler 
operation.  Frequently,  they  permit  you  to  save  with  a 
more  compact  assembly  made  up  of  smaller  components. 

MORE  INFORMATION?  For  the  full  story  of  how  G-E 
selenium  rectifiers  can  improve  your  product,  contact 
your  nearest  G-E  Apparatus  Sales  Office,  or  write  for 
iSelenium  Application  Bulletin, GET-2.S50.  Address  Section 
461-24,  General  Electric  Co.,  Schenectady  5,  New  York. 


GENERAL 


ELECTRIC 


Wont  more  informotion?  Use  post  card  on  lost  page. 
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FERROXCUBE  Utfevut^/ 


Nickel-free  Ferroxcube  3  and  3C  cores  are 
the  modern,  superior  ferrites  now  perform¬ 
ing  with  outstanding  success  in  television 
and  military  electronics.  Both  materials 
have  higher  permeabilities  than  the  nickel- 
zinc  ferrites  that  are  sometimes  supplied 
for  these  applications. 

For  the  higher-temperature  applications, 
Ferroxcube  3C  cores  are  recommended. 
Where  maximum  initial  permeability  is  the 
prime  requirement,  Ferroxcube  3  is  gener¬ 
ally  indicated. 

In  any  case,  you  can  specify  either  of 
these  excellent  manganese-zinc  ferrltee 
with  full  assurance  that  deliveries  will  be 


made  to  meet  your  specified  schedules. 

For  higher-frequency  applications, 
where  minimum  eddy-current  losses  are 
more  important  than  maximum  permea¬ 
bility,  the  Ferroxcube  4  series  of  nickel- 
zinc  ferrites  are  recommended.  Their  uses 
include  l-F  Transformers,  R-F  Tuning  Coils, 
Antenna  Cores,  etc. 

The  broad  experience  of  Ferroxcube 
Corporation  Engineers  —  an  accumulated 
knowledge  of  manufacture  and  applica¬ 
tion  over  a  1 6-year  period  —  is  the  “refer¬ 
ence  library”  which  is  available  to  assist 
you.  Write  for  technical  data  applicable  to 
your  design  problems,  -k  -k  it  -k 


FE 


B4CUBE 


THE  M  O  D  f  ft  Nirl;  OftE  MATERIAL 

FERROXCUBE  CORPORATION  OF  AMERICA 

*  A  Joint  Affiliate  of  Sprague  Electric  Co.  and  Philips  Industries,  Managed  by  Sprague  * 

SAUGERTIES,  NEW  YORK 
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WANT  EXCEPTIONAL  PRECISION  FOR 

MICROWAVE-UHF-VHF 

GAIN  OR  LOSS  MEASUREMENTS? 
YOU  CAN 


•  R«adabl«  to  0.025  db. 

•  Accuracy  within  0.1  db  of  ottonuotor  calibration. 

•  Moasuromont*  with  ovailablo  power  as  low  as  —80  dbm. 

•  Available  with  or  without  RF>Heads.  May  be  used  in  conjunction  with  klystron 
signal  source  and  local  oscillator  for  any  frequency  range. 

•  Extremely  well  regulated  to  prevent  disturbance  of  measurements  due  to  drift 
of  gain  or  tuning. 

The  Microwave  Cain  Set  is  a  complete  system  for  making  precision  measurements  of  gain 
or  loss  in  microwave  compoi^ents  or  systems.  The  IF  amplifier-metering  portion,  available 
separately  as  the  Model  620-A  Amplifier-Detector  Set,  having  an  input  frequency  of  70  mcs, 
may  be  used  with  other  signal  sources  and  local  oscillators  to  provide  measurements  down 
to  the  VHF  range.  It  consists  of  a  preamplifier,  calibrated  attenuator,  amplifier-detector,  and 
power  supply.  The  500-A  Double  Klystron  Power  Supply  and  “Centilators,”  Microwave 
Signal  Sources,  both  optional,  are  also  available.  With  its  high  gain  and  high  ultimate  accur¬ 
acy,  the  Microwave  Gain  Set  is  capable  of  accurate  loss  measurements  in  the  vicinity  of  zero 
loss,  as  well  as  where  losses  are  as  great  as  80  db. 

SiND  FOR  DtTAILtD  fOUR-PAOt  BROCHURi  ON  THE  NEW  GAIN  SET 


KAY  ELECTRIC  COMPANY 

14  Maple  Avenue  CAUwa  mom  Brook,  New  Jersey 
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todav  for  w  needs  lomoiTow! 


PRECISION-MOLDED  AirCALfX  410 


PRECISION 

MOLDING! 


0  iO 


SINCE  1919 


CALft 


Air  Strike ....  Submarine  Style 

Guided  missiles  launched  from  submarines  promise  in  basic  research,  design,  development  and  manu* 
to  be  major  offensive  weapons  in  case  of  war.  A  mis-  facture  to  the  advancement  of  electronic  and  electro- 

sile  of  this  type  travels  to  its  distant  destination  mechanical  weapon  control,  navigation,  and  other 
under  unerring  electronic  orders.  The  brain  center  for  precision  remote  control  systems.  There  is  every 

such  missiles  will  he  typical  of  the  electronic  systems  reason  to  believe  that  engineering  background  and 

developed  and  manufactured  by  Arma  Corporation.  techniques— first  used  successfully  in  these  devices 
In  close  collalmration  with  the  Armed  Forces  — will  see  wiiiespread  industrial  applications.  Arma 

since  1918,  and  more  recently  with  the  Atomic  Corporation,  Brooklyn,  N.  1.;  Mineola,  N.  Y. 

Energy  Commission,  Arma  has  contributed  much  ^pbsidiary  of  American  Bosch  Corporation. 


Wont  more  information?  Ust  post  cord  on  last  page. 
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PRESTIGE  of  the 


Name  and 


FUSES 


PROTECTION  of  BUSS 


PROFIT  For  You 


For  more  than  a  third  of  a  century 
BUSS  has  lead  in  the  research,  design  and 
development  of  fuses  for  electrical  protection. 

To  maintain  this  standard  of  unquestioned  high 
quality,  each  and  every  BUSS  fuse  for  the 
electronic  field  is  tested  in  a  highly  sensitive 
electronic  device  that  rejects  any  fuse  that  is  not 
correctly  calibrated  —  properly  constructed  — 
and  right  in  all  physical  dimensions. 


Do  You  Have  A  Protection  Problem? 

Let  our  fuse  endneers  help  you  select  or  design 
the  right  fuse  or  fuse  mounting  to  meet  your 
needs.  Submit  a  sketch  or  description  that  shows 
the  type  of  fuse  contemplated,  number  of 
circuits;  type  of  terminals,  and  the  like.  We. 
welcome  your  requests  —  and  our  staff  is  always 
at  your  service. 


The  complete  BUSS  line  makes  it  easy  and 
economical  for  you  to  select  the  fuse  that  is  tight 
for  any  requirement.  Choose  from  Dual-Element 
(Fusetron  slow  blowing  fuses).  Renewable,  and 
One-Time  types  which  are  available  in  all  stand¬ 
ard  sizes,  and  many  special  sizes  and  designs. 


•  BUSSMANN  Mfg.  Co.  (Division  of  McGraw  Electric  Co.) 
I  University  at  Jefferson,  St.  Louis  7,  Mo. 

I  Please  send  me  bulletin  SFB  giving  the  facts  on 
I  BUSS  small  dimension  fuses  and  fuse  holders. 


Name. 


I  Company. 


I  Address. 


BUSSMANN  Mfg.  CO. 


Or'r/<M»  McGrtw  EUelric  Ctmpsmy 
University  at  Jefferson,  St.  Louis  7,  Missouri 


Wont  more  information?  Use  post  card  on  last  page. 
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SAFE  AGAINST  HIGH  HUMIDITY  IN  TROPICAL  CLIMATES! 


Wont  mort  iiiforiMtIoii?  Um  pott  cord  on  tost  pgg«. 


SPRQGUyi 


YOU’LL  RECOGNIZE  THESE  SUPERIOR  RESISTORS  BY 
THEIR  BRIGHT  BLUE  VITREOUS  ENAMEL  JACKETS 


...ITS  THE 


yr^ 

s  \  I  >  You're  safe  when  you  “batten  down 
hatches”  against  high  humidity 
■^^^^with  Sprague  Blue  Jackets!  They’re 
rugged  vitreous  enamel  power  re¬ 
sistors  that  can  take  abuse  . . .  that  eliminate 
electrolysis  failure  in  the  most  humid  atmos¬ 
pheres  . . .  that  deliver  top  wattage  ratings  in 
every  sixe  . . .  that  assure  unmatched  stability 
and  resistance  to  thermal  shock.  Yes,  the  Blue 
Jacket  is  outstanding  even  among  the  many 
noteworthy  Sprague  developments  in  the 
resistor  art.  it  it  it  *  e  ■k  e 


WIRE-WOUND 

RESISTOR 


Blue  Jacket  resistors  are  made  in  types  to 
meet  the  tough  performance  requirements  of 
Military  Specification  JAN-R-26A,  Character¬ 
istic  “G”.  See  Engineering  Bulletin  110  for 
complete  details.  Blue  Jackets  are  also  avail¬ 
able  in  commercial  styles  that  excel  in  the 
most  severe  industrial  electronic  service.  En¬ 
gineering  Bulletin  111  describes  these  supe¬ 
rior  units— that  cost  no  more  than  ordinary 
resistors!  Send  for  your  copies  to: 

SPRAGUE  ELECTRIC  COMPANY 
35  Marshall  Street,  North  Adams,  Mass. 
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A  MESSAGE  TO  AMERICAN  INDUSTRY*ONE  OF  A  SERIES 


PROSPERITY  in  the  USA: 
Who  Has  It? 


Mow  prosperous  are  the  people  of  the  United 
States? 

The  previous  editorial  in  this  series  an¬ 
swered  this  question  for  the  average  Ameri¬ 
can.  His  prosperity  has  increased  only  slightly 
in  recent  years. 

But  the  average  tells  only  a  part,  and  in 
many  ways  not  the  most  important  part  of 
the  story.  Which  individuals  and  groups  have 
prospered  more,  which  less?  (The  average, 
the  result  of  a  statistical  calculation  rather 
than  a  creation  of  flesh  and  blood,  tells  nothing 
about  that. ) 

The  purpose  of  this  message  is  solely  to  get 
at  the  facts  on  this  question  of  how  prosperity 
is  distributed.  This  is  not  easy.  In  spite  of 
the  crucial  importance  of  the  subject,  the 
available  information  is  limited.  Even  so  it  is 
possible  to  provide  a  rough  answer  to  the 
question,  “Who  has  the  prosperity?” 

We  Have  Had  a  Revolution 

The  distribution  of  income  in  the  United 
States  has  changed  so  greatly  in  the  past 
twenty  years  that  Arthur  F.  Bums,  Research 
Director  of  the  National  Bureau  of  Elconomic 
Research,  world  renowned  for  its  impartiality 
and  technical  competence,  calls  it  “one  of  the 
great  social  revolutions  of  history.”  A  part 
of  this  revolution  is  portrayed  by  the  follow¬ 
ing  table  which  shows  that  individual  incomes 
are  both  much  larger  and  much  more  evenly 


distributed  than  they  were  twenty  years  ago. 
Clearly,  a  large  new  middle-class  has  been 
created. 


DISTRIBUTION  OF  REAL  INCOME 


Dollars  of 

Income* 

Per  Cent  o 
in  Each  Inct 

1929 

F  Families 
>me  Group 

1951 

Under  1,000  . 

17% 

13% 

1,000  -  2,000  . 

24 

15 

2,000  -  3,000  . 

24 

18 

3,000  -  4,000  . 

14 

18 

4,000  -  5,000  . 

6 

15 

5,000  -  7,500  . 

9 

14 

7,500  and  over . 

6 

7 

100% 

100% 

'Adjusted  for  price  changes  to  give  the  dollar  its  U51 
purchasing  power. 


Some  light  on  why  this  income  revolution 
has  taken  place  can  be  found  by  tracing  in¬ 
comes  to  their  source.  Since  1929,  for  instance, 
employees  have  clearly  made  the  biggest 
gains  in  total  income.  This  can  be  seen  in  the 
next  table.  People  who  own  their  own  busi¬ 
nesses  have  done  second  best.  Farmers,  who 
are  often  thought  to  be  doing  handsomely 
indeed,  have  been  outstripped  in  the  income 
race  by  employees  and  businessmen.  People 
whose  incomes  depend  upon  pensions,  insur¬ 
ance  policies,  and  other  relatively  fixed  re¬ 
turns  such  as  rent,  interest  and  dividends 
have  lagged  far  behind. 


UOW  HEAL  INCOBIE  HAS  CHANGED* 


Types  of  Income 

Percentage  Change 
1929  10  1951 

Wafw  4  nlaiies  of  employees. 

-1-123% 

Income  of  professional  men  4 
unincorporated  business  .... 

+108 

Farm  operators'  income . 

+56 

Rental  income  . 

+1 

Dividends  . 

+2 

Interest . 

-35 

*In  this  and  the  previoiu  table  account  is  taken  of 
chances  in  the  cost  of  living.  But  adjustment  for  the 
dtanging  tax  load  was  not  possible,  as  it  is  in  the 
computations  which  follow. 

The  Biggest  Gains 

Employees  have  made  the  biggest  gains  in 
income,  but  the  term  “employees”  covers  a 
wide  assortment  of  people  — from  the  presi¬ 
dents  of  the  biggest  corporations  to  factory 
sweepers.  How  have  different  groups  of  em¬ 
ployees  prospered?  Some  indication  is  pro-* 
vided  by  results  of  a  survey  of  salaries  in 
41  corporations  made  by  Arch  Patton  of 
McKinsey  and  Company  and  recently  sum¬ 
marized  in  the  Harvard  Bv^iness  Review. 
This  survey  showed  that  between  1939  and 
1950,  after  adjustment  both  for  higher  living 
costs  and  for  higher  taxes,  factory  and  office 
employees  made  modest  gains  in  income 
while  management  personnel  suffered  losses 
ranging  from  40%  to  60%. 

While  factory  and  office  workers  generally 
have  made  greater  income  gains  than  others, 
their  gains  have  varied  greatly  from  industry 
to  industry.  During  the  past  five  years,  for 
example,  steel  workers’  take-home  pay  (ad¬ 
justed  for  both  taxes  and  price  changes)  has 
increased  by  22%,  that  of  textile  workers 
9%,  employees  of  general  merchandise  stores 
4%,  and  tl^t  of  laundry  workers  not  at  all. 

What  About  Organization? 

How  have  organized  workers  fared  com¬ 
pared  to  unorganized  workers?  There  is  no 
roimd-up  of  facts  that  makes  possible  a  direct 
comparison  between  the  two.  Such  evidence 
as  there  is  shows  it  is  indeed  an  open  question 
whether  union  members  have  done  any  better 
than  others.  Steel  workers,  for  instance,  who 
are  strongly  imionized  are  among  the  highly 
paid  manufacturing  workers.  Farm  workers 
are  generally  not  unionized,  and  they  work 


in  one  of  the  most  competitive  industries  in 
America. 

But  farm  workers  have  made  income  gains 
which  far  surpass  those  of  steel  workers. 
Real  wages  of  farm  workers  increased  2V& 
times  more  than  those  in  the  steel  industry 
between  1939  and  1952.  This  fact  may  prove 
nothing  more  than  that,  in  a  period  of  infla¬ 
tion  and  manpower  shortage,  the  less  skilled 
workers  whose  incomes  are  ordinarily  low 
make  the  biggest  percentage  gain  in  income. 
Further  support  for  this  conclusion  is  found 
in  the  construction  industry  where  real  wages 
of  unskilled  labor  increased  37%  between 
1939  and  1952,  while  those  of  skilled  labor 
increased  only  4%. 

Why  Most  Incomes  Are  Higher 

Prosperity,  who  has  it?  We  may  conclude 
that  workers  have  been  getting  much  more 
of  it  lately  than  managers  or  property  owners, 
that  unskilled  wage  and  salary  earners  have 
made  the  largest  gains,  and  that  income  gen¬ 
erally  is  much  more  evenly  distributed. 

Where  has  the  money  come  from  to  raise 
low  bracket  incomes?  It  has  come  partly 
from  an  increase  in  the  total  national  income, 
but  partly  also  from  cutting  down  the  share 
received  by  people  in  the  highest  income 
brackets.  While  the  top  5%  received  33.5% 
of  the  income  after  taxes  in  1929,  their  share 
of  income  has  now  been  cut  about  in  half. 
For  every  $11  of  increase  in  income  to  the 
lower  95%  of  income  receivers,  about  $7  has 
come  from  increased  production,  and  about 
$4  by  taking  that  amount  from  the  top  5%. 

Top  bracket  incomes  have  now  been  cut 
so  deeply  that  the  possibilities  of  increasing 
the  income  of  the  rest  of  the  people  by 
“soaking  the  rich”  have  largely  disappeared. 
Indeed,  if  all  of  the  income  after  taxes  of 
everyone  earning  over  $25,000  in  1951  was 
taken  away  and  redistributed  among  the 
remaining  Americans,  each  person  would 
receive  only  about  $65. 

The  significance  of  this  revolution  in  in¬ 
come  distribution  is  clear.  It  is  that  there  is 
only  one  way  by  which  the  great  mass  of  us 
Americans  can  continue  to  increase  our  in¬ 
dividual  prosperity.  This’  is  by  earning  the 
increase  through  more  and  more  efficient 
production.  In  plotting  the  economic  course 
of  the  U.S.A.  this  fact  is  of  decisive  con¬ 
sequence. 

McGtaw-Hill  Publishing  Company,  Inc. 


How  many  research  hours  in  a  day  ? 


TESTING  LUBRICANTS  for  ball  hearingt,  retearch  men  at 
Sinclair  Reaearch  Laboratoriea  utilise  Klertronih  inatrumentt 
to  record  temperature*  of  bearing*  running  on  a  teat  atand. 


Observing  tests,  measuring  critical  conditions,  collecting  . 
data,  plotting  curves  .  .  .  the  routine  labor  of  research 
takes  a  lot  of  time  out  of  each  day  .  .  .  each  week  .  .  . 
each  month. 

You’ll  find  that  ElectroniK  instruments  can  save  countless 
scientific  man-hours  by  doing  all  these  laborious  but 
essential  jobs  for  you.  They  free  highly  trained  scientists  for 
more  important  work  .  .  .  giving  them  an  opportunity  to 
use  their  brainpower  most  effecitiveiy.  And  these  instruments 
do  the  routine  work  faster,  more  accurately  than 
could  be  done  by  human  handA. 

ElectroniK  potentiometers  are  accelerating  the  pace  of 
research  in  academic  and  industrial  laboratories,  atomic 
energy  projects,  pilot  plants,  and  test  centers  throughout 
the  world.  For  a  discussion  of  how  they  can  help  your 
own  research  programs,  call  our  nearest  engineering 
representative  ...  he  is  as  near  as  your  phone. 

Minneapolis-Honeywell  Regulator  Co.,  Industrial 
Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


In  addition  to  a  complete  line  of 
instruments  for  measuring  and 
controlling  temperature,  flow,  and 
dozens  of  other  variables,  Honey¬ 
well  offers  these  special  ElectroniK 
instruments  of  interest  to  re¬ 
search  men: 

Function  Ploltor:  automatically 
plots  the  relation  of  two  inde¬ 
pendent  variables. 

Two-Pon  Rocordor:  simultane¬ 
ously  measures  two  variables  on  a 
single  chart. 

Extondod  Rang*  indicertor:  featur¬ 
ing  automatic  range-changing, 
readable  to  one  part  in  5000. 

Narrow  Span  Rocordor:  measures 
spans  as  narrow  as  100  micro¬ 
volts,  without  external  pre-ampli¬ 
fier. 

Brown  Eloctromotor:  measures 
currents  as  low  as  10-'*  ampere. 

High  Spood  Rocordor:  features 
pen  speed  of  only  one  second  for 
full  scale  travel. 


KCftStNCE  DATA:  Write  for  Research  Bulletin  15-14,"  Instruments  Accelerate  Research” . . .  and  for  Data  Sheets  on  specific  instruments. 


H 


BROWN  INSTRUMENTS 
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flyback  transformers 


yokes 


For  rwtiabffify  In  high  voltage  specify  Guthmon  Flybocks— they  wont  bfeok  down  even 
under  the  mc^  severe  voltage  requirements.  Wire  used  in  Guthmon  Flybacks  is  fabricated 
in  our  own  ptonf  ond  is  quolity  controlied  from  raw  material  to  finished  product 
guaranteeing  a  superior  uniformity  of  performance.  The  excellent  tineority  and  v^ago 
regulation  characteristics  of  Guthmon  Flybacks  oids  in  preserving  picture  quality. 


CeDs  used  in  Guthmon  Yokes  ore  form  wound.  Complete  isolation  between  vertical 
ond  horizontal  coHs  achieved  by  a  molded  nylon  piece  permits  a  y^e  rating  of 
5,000  volts  pulse  moximun.  AnH*magnetic  core  retainer  bond  and  brass  mounting 
nut  ossures  no  magnetism  in  Guthmon  Yokes. 


061AV  UNCS 
SHIfU)  CANS 
Atirr^A  COILS 
OSaLLATON  COILS 
COUPAESSiON  Type 
^  MCA  TMMMM 

Ijr.  TRANWOmmiS 

UK^  ANTBNNAt 


This  New,  12-Page 
Microwave  Components 
Data  Book 

SEND  FOR  YOUR  COPY 


[Titeflex 


Contains  diagrams  and  tables  of  sizes  and 
types — detailed  Government  specifications 
for  rigid  and  flexible  waveguides — 
manufacturing  and  testing  operations. 
If  you’re  working  on  electronic  contracts,  this 
Handbook  belongs  on  your  desk.  The  coupon 
brings  you  as  many  copies  as  you  need. 


TITEFLEX,  INC. 

524  Fr«linghuy»«n  Av«nu* 
Newark  5,  N.  J. 

Please  send  me  without  cost _ 

Microwave  Components  Data  Book. 


.  copies  of  your  new 
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Wont  mort  intormetion?  Usa  post  cord  on  last  pope. 
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Quick  set-up  and 
greater  accuracy 
LOWER  COSTS 


L— ■ona'^  No.  108  Coil  Winder  for  high 
accuracy,  top  production  and  lowent  costa  in 
shops  where  change-overs  are  frequent. 
Takes  long  or  short  runs;  easy  to  set  up;  no 
cams  or  gears  to  remove  when  making  set¬ 
up  changes;  all  controls  are  within  easy 
reach  of  the  operator  even  when  seated. 


from  #20  to  #44  (A.W.G).  Coil  lengths  may  be  from  Yx"  to 
35^",  with  outside  diameters  up  to  5"  round  or  square. 

ACCURACY  CONTROLLiD,  b^ause  leadscrew  traverse  and 
quick-reverting  clutch  give  positive  control  of  wire  layer.  In¬ 
dicators  help  operator  time  paper  feeding  accurately  even  at 
high  speed. 

Ssfid  for  Bgllotin  10RA  and  read  all  the  good  news  about  this 
flexible  high  production,  low  cost  coil  winder. 


So  simple,  the  operator  can  make  set-up  changes  in  a  matter 
of  minutes.  So  moderate  in  price  you  can  easily  replace  older, 
less  satisfactory  equipment  and  soon  see  savings  write  off  your 
investment. 

This  is  the  manual  paper  feed  machine  which  won  the 
“Electrical  Manufacturing”  magazine’s  design  prize.  Set-up 
time  is  reduced  to  a  minimum  by  external  controls  and 
chsmge-over  from  job  to  job  is  quick  and  easy.  It  winds  wires 


P.  O.  Box  1605,  Providence  1,  R.  I. 

Chicago  office  and  Demonstration  Room,  9  So. Clinton  St.,Chicago6,  III, 
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The  Inside  Story 


... 

I'  - 
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The  NEW  CE  Series  I 


ACCURATE  WIRE  WOUND  RESISTORS 


HUmHiTKAllY  SiAllD  IN  CAST  fPOXY.  fXCflDS  MU  t-9JA  SHCIHCATIOM 

Scisntific  progress  has  mode  the  demand  and  we  believe 
the  CE  series  resistors  are  the  answer:  — 

In  the  cross-section  above/  we  illustrate  the  single  ho¬ 
mogenous  mass  that  means  so  much  to  stability  and  provides 
the  ample  moisture  vapor  barrier  of  this  new  resistor.  Bobbin 
and  encapsulation  become  one  homogenous  mass,  surround¬ 
ing  the  resistance  wire  with  a  minimum  of  strain. 

Write  today  if  your  requirements  are  for  a  hermetically 
sealed  resistor  to  withstand  a  wide  variety  of  environments. 

Ask  for  the  literature  covering  the  CE  series  resistors. 


CINEMA  ENGINEERING  CO 


mm 


IN  MW  VOWi 

A»4i*  ft  VMm  fradttcH  C*rp«r«llM 
790  FifHi  Av*.  •  FtaM  7-90«l 

■X70IT  AMNTS: 

Fratar  ft  Haaiaa,  llaillaa 
901  day  Siraat  vv 

Saa  Fraaclica.  Califaralo,  U.S.A. 


Wont  mort  information?  Usa  post  cord  on  lost  page 
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EArs  Dataploltei 


An  Electiomc_SYrt®« 
Digital  Data 

Here  is  a  system  tha- 
will  insure  accurate  aiv 
This  new  Dataplott< 
ciates  Inc.,  will  autonia 
mental  points  or  symb< 
reading  speed. 

It  will  accept  data 
digital  computers,  etc. 

It  will  retain  at  all 
Here’s  what  the  D 


[eTS' devet^Tby  Electronic  As^ 
9  rartesian  curve  composed  of  mere 
IBM  card  data  at  maximum  machine 

,er  inputs -Magnetic  tape,  keyboards, 

.W.r  accuracy  of  the  digital  system. 


illCTROMIC 

ASSOCtAliS 


nd  *000911  lo  "*• 

Dotoplotl*'. 


n:  WooU'  you  *•  •' 

inlormotion  on  yoof 


Nont* 


Eloetronic  A»iO<loto» 
long  trench 
N*«r  Jorwy 


Company 
Addrett  • 


o 


COMPLETE 
CIVILIAN  LINE 


Exceptionally  good  delivery  cycle  on 
civilian  orders  due  to  tremendous 
moss  production  facilities. 


« 


NfW  3S  PACk  lUUSTRATCD  CATAIOG- 

■  W''  • 


COMPLETE 
MILITARY  LINE 


Immediate  delivery  from  stock  on  189  ^ 
types  including  JAN-R-94  and  JAN-R-19 
types  of  variable  resistors. 


UNPRECEDENTED 

PERFORMANCE  CHARACTERISTICS 


IIMIHlHi! 


kiPtecMcH  r^Uif/i€c/t€Jn  *i^aUaS/e 


,  CHICAGO  TELEPHONE  SUPPLY 


keeping  communications  OjV  THE  BEAM 


PRODUCTS 


JK  tTAKILlIKD 
H~4  CRYATAL 


CRYSTALS  FOR  THE  CRITICAL 

A  veraatile  crystal  the  JK  H>4  is  widely  used 
as  a  replacement  crystal  in  marine  and  other 
communications  systems.  Pressure  mounted, 
dust  and  water  proof,  stainless  steel  electrodes. 
Frequency  range,  1800  kc  to  IS  me.  Military 
type  holder.  Anther  of  the  many  JK  Crystals 
available  to  ser^  every  need. 


Wsst  SMTS  isforsMtisst  Um  pMt  card  OS  loti  pegs.  January,  1953 _ ELECTKONICS 


-ti 


6~E  Hydrogen  Thy  rations ! 


ENEIIAL  ^  electric 


— Vio  standard-tub*  recovery  time 
|B  —12f500  lew  max  power  delivered 


GL-6130 

P*ak  onod*  voltag*  3  kv 
Peak  current  35  amp 

Max  power  doHvarad  52.5  kw 

iUpfacM  GL-SC43,  oho  U  nrftad  fe 
h/gh~attltude  appikatlens. 


YEARS  OT  lltCTRKAl 
PROGRESS 

^utmrny J!^navtJa^ 


r^evt  P«H« 

Mar  OPP''®**"®”* 
^synchrotron* 

^odvancGfl 


■XTRUMILY  HIGH  VOLTAOl  AND  CURMNT  MAKS.  See 

ratings  at  left.  These  fast-cycling  G-E  thyratrbns  per¬ 
form  at  far  greater  peak  powers  than  standard  types, 
because  (1)  the  cathodes  are  specially  designed  to 
deliver  very  high  currents,  and  (2)  hydrogen  has  high 
dielearic  strength.  The'GL-5948’s  rating  of  25  kv  is 
some  10,000  v  above  any  sundard  thyratron.  The 
smaller  GL-6l30*s  3  kv  is  approximately  3  times  the 
rating  of  standard  tubes  of  the  same  size.  You  can 
switch  top  voltages  with  G-E  hydrogen  thyratrons! 

LIGHTNING-PAST  RICOVIRY  TIMII  Almost  instanune- 
ous  tube  recovery  permits  pulse  cycling  some  10  times 
faster  than  with  other  gas-filled  tubes.  Atoms  of  hydro¬ 
gen— lightest  of  the  elements— ionize  and  deionize 
quickly  enough  to  make  possible  thyratrons  that  will 
“trigger”  your  high-repetition  pulse  circuits. 

•ACKIO  SY  IXTINSIVI  G-l  PACIUTIU.  General  Elec¬ 
tric’s  large  research,  engineering,  and  test  facilities 
combine  to  assure  continued  progress  in  hydrogen- 
thyratron  design.  Ask  for  further  faas  by  return  mail— 
or,  if  you  wish,  a  G-E  tube  engineer  will  be  glad  to 
call!  Wire  or  write  Tube  Department,  General  Electric 
Company,  Schenectady  5,  New  York. 


GENERALBELECTRIC 


LAPP  TUBE  SUPPORTS 

for  mounting 
forced-air-cooled  tubes 

'  Now  available  as  a  standardized  line,  these  Lapp 
insulated  supports  for  mounting  forced-air-cooled 
tubes  facilitate  design  ef  transmitter  and  other 
high-power  circuits.  They  are  simple,  compact  and 
efficient.  For  high  frequency  tubes  they  are  avail¬ 
able  either  in  Lapp  porcelain  or  Lapp  steatite;  for 
standard  broadcast  frequencies  in  Lapp  porcelain. 

WRITE  for  specification  sheets.  Radio  Specialties 
Division,  Lapp  Insulator  Co.,  Inc.,  Le  Roy,  N.Y. 
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To  the  project  engineer  about  to  have  a  “baby” 


MOST  COMnnE  EACIUTIEE  FOI  UECE  and  SMAll  tUNt  iWOlNtfftt  WEjfl^ynijkl  EAMICAT 

ENOINKBRINQ  *  TOOLING  +  PRODUCTIONTPINISHINO 


KARP 
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Want  more  infermotien?  Um  poil  card  on  last  poge. 


You're  busy  solving  the  functional  design  problems  of  that  new  project 
It's  taking  all  your  working  hours.  But  what  about  the  chassis  or  housing? 
That's  where  more  problems  arise. 

And  that's  where  Karp  helps  by  answering  difficult  questions  like:  how 
to  make  your  design  functional  yet  attractive... how  to  make  a  water*tight 
seal... how  to  provide  adequate  ventilation... in  fact,  how  to  solve  all  the 
problems  of  planning  a  low-cost  sheet  metal  assembly. 

By  calling  Karp  in  early,  your  "packaging"  problems  can  be  ironed  out 
as  you  solve  your  functional  problems.  And  with  its  creative  engineering 
staff,  its  vast  assortment  of  available  dies,  its  77,000  square  feet  of  facilities, 
Karp  can  show  you  how  to  cut  costs  and  delivery  time.  We'll  be  glad  to 
talk  it  over  with  yon. 

KARP  METAL  PRODUCTS  CO.,  INC.,  215  63rd  St.,  BROOKLYN  20,  N.  Y. 


THE  PRODUCTION  UNIT 


IS  LIKE  THE  SAMPLE  .  .  .  AND 


EACH  PRODUCTION  UNIT  IS  LIKE  THE 


OTHER  .  .  .  ELECTRICALLY  AND 


MECHANICALLY  ! 


S-'- 


Electronic  Components  Division,  STACKPOLE  CARBON  COMPANY,  St.  Marys,  Pa 


Wml  iMr«  inforiiMtioii?  Um  post  card  on  lost  page 
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Two  2l-in(;h  Metal  Cone  Picture 
Tubes  Innonnceil  bv  Westinghouse 


21AP4  and  2IMPt  note  avail- 
aide  for  immediate  delivery 
Maiiufaclurers  faced  with  prohlems 
of  hatidliiig,  cost  and  uniformity  in 
large  picture  tubes  now  may  order 
W  estinghouse  21-lnch  RELIA- 
TUO\  Metal  Cone  Picture  Tubes 
for  immediate  delixer).  I  lie  new  tubes 
—  almost  lighter  in  weight  — 

are  manufactured  umler  the  most  rigid 
quality  control  system  in  the  country. 
Superior  face  plate  quality  assures 
greater  freedom  from  blemishes  aiul 
glass  imperfections.  I  niform  face 
plate  thickness  greatl\  rerluces  optical 
distortion  over  the  viewing  area.  I  he 
etched  glass  of  the  face  plate  eliminates 
glare  from  external  light  sources. 


Improved  Gun  Employs  Gloss  Roods. 
Westiiiphoiisf  niakeo  the  new  mrlal 
rone  rlerlruslalir  fitrus  IiiIm-  wilh  |(las«- 
beaded  assembly.  This  assures  arriirale 
element  spuriiiK  within  eloM*  ttderanres 
to  improve  spot  si/e  anil  picture 
uniformity. 


Frosted 

Face 

Plate 

Cuts 

Distortion, 

Glare 


Glass  Enamel 
CoaNnt  of 
»'  Cone 
Permits 
Leak-Preof 
Seal 


Improveo 
Corner  Focus 


Metal  Cone  Construction 
Stroni.  Li|lit  Economical 


Uniform 

Thickness 

of  Face 

Plate 

Gives 

Uniform 

Brifhtness 

Over 

Viewinc 

Area 


Extra-Hard  Insulatinf 
Coatini  Provides  Good 
Surface  Protection  of 
Metal  Cone 


BEHER  PICTURES 


The  2Mnch  RELI.^TRON  Picture 
Tubes  feature  still  another  important 
improvement.  The  face  plate  is  scaler! 
to  the  metal  cone  using  an  intermedi¬ 
ate  glass-enamel  frit. 

PRODUCTION  SAVINGS 

The  21 -Inch  RELIATRON  Pirture 
lubes  introduce  new  economies 
throughout  TV  set  production.  Their 
lighter  weight  cuts  shipping  costs.  The 
2 1 M  P 1  tuire  is  electrostatirally  focused, 
requiring  no  focusing  coil  or  fcM'Using 
magnet.  The  21. API  is  designr-d  for 
magnetically  focused  operation. 

Metal  cone  tubes  give  increased  me- 
I  hanical  strength,  and  because  of  their 
light  weight  are  easier  to  handle  anti 
assemble  in  TV  receivers. 


Metal  cone  picture  tubes  permit  the 
use  of  spherical  face  plates  of  uniform 
thickness  that  allow  receiver  manufac¬ 
turers  to  use  standard  available  de¬ 
flection  components  that  produce  pic¬ 
tures  of  consistently  high  quality. 
Emplovrnent  of  the  Westinghouse  21- 
lnch  RELIATRON  Metal  Cone  Pic 
ture  Tubes  enables  you  to  meet  the 
growing  demand  for  larger  screen  TV 
receivers,  to  deliver  a  better  picture, 
and  at  the  same  time,  to  realize  im¬ 
portant  savings  in  your  production 
operations. 

The  new  RELIATRON  metal  cone 
tubes  now  are  available  in  quantities 
which  permit  immediate  delivery  of 
production-size  orders.  For  complete 
details,  write  Dept.  A-201. 
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ELECTRONIC 
TUBE  DIVISION 

Watfinghoute  EUctric  Corporation 
Box  284,  Elmira,  N.  Y. 
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TOP< Performance  in 

EVERY  APPLICATION 
OF  2  WAY  RADIO 


UNSEEN,  but  all-important  in  a  crysi:?r are 
the  skills,  precision  standards,  and  exacting 
tests  that  go  into  its  processing.  These  are 
the  things  that  add  up  to  dependable  per¬ 
formance  under  toughest  conditions. 


'UUumi  CRYSTALS 

Give  You 

CRITICALLY  CONTROLLED  QUALITY 


MIDLAND  QUALITY  starts  with  highly  critical 
selection  of  raw  quartz,  inspected  and  pre¬ 
cisely  graded  for  its  intended  use.  Midland 
optical  and  mechanical  measurement  facilities 
are  unexcelled  in  the  industry. 

FOR  EXAMPLE,  STRICT  ADHERENCE  to  pre¬ 
scribed  angular  relationships  is  required  to 
give  oscillator  plates  the  properties  best 
suited  to  specific  jobs.  Constant  vigilance  is 
maintained  through  Midland  processing  steps 
to  be  sure  that  no  deviation  of  angle  or  im¬ 
proper  contour  develops. 

THIS  CRITICAL  QUALITY  CONTROL  extends 
through  to  final  mounting,  sealing  and  test¬ 
ing  —  assuring  you  the  best  crystal  unit  sci¬ 
ence  and  top-level  craftsmanship  can  produce. 


TYPE  ML-1A-RANOE; 

2.0  — 16.0  me 

Supplied  per  Mil 
type  CR-IA  when 
sp^ihed. 


TYPE  Ml-4  -  RANGE: 

1.0  — 10.0  me 

Supplied  per  Mil 
tyj>e  CR-5:  CR-O; 
CR-8;  CR-10  when 
speeihed. 


TYPE  Ml-6- RANGE: 

1.4  —  76.0  me 

Supplied  per  Mil 
type  CR-18;  CR-19; 
CR-23:  CR-27;  CR- 
28:  CR-32;  CR-33; 
CR-36;  CR-36  when 
speeified. 


Whatever  your  crystal  need  —  conventional  or 
highly  specialized  .  .  . 


It  Has  to  Be  EXACTLY  RIGHT 


Contact 


^MANUFACTURING  CO.,  INC. 

3155  Fiberglos  Road  Kansas  City,  Kansas 

Manufacturer  of  Quartz  Crystals  for  Electronic  Frequency  Control 
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Ozalid  saves  time  and  money  in  Printmaster  wiring 

. . .  with  smooth,  flexible  Irvington  FIBRON*^  Tubing 

The  job  of  wiring  Printmasters  and  other  duplicating  and  copying 
machines  is  simplified  by  the  smooth  interior  surface  and  unusual 
flexibility  of  Irvington  Fibron  Extruded  Plastic  Tubing,  according 
to  the  Engineering  Department  of  Ozalid  Division  of  General  Ani* 
line  &  Film  Corporation.  The  tubing  slips  over  the  wires  easily  and 
quickly — thus  saving  time  and  money  in  assembly. 

Ozalid's  choice  among  the  many  available  types  of  Fibron  Tubing  is 
IRV-O-LITE  XTE-30 — an  unusually  elTective  insulation  for  normal 
operating  conditions.  For  more  severe  service — particularly  where 
high  ambient  temperatures  are  encountered — many  leading  manu¬ 
facturers  of  electrical  equipment  turn  to  Temflex  105.  This  Irving¬ 
ton  Fibron  Tubing  is  UL  approved  for  90°  C.  operation  in  oil — as 
well  as  for  continuous  service  at  105°  C. 

Specifically  formulated  for  high-temperature  operation,  Temflex 
105  has  the  added  advantage  of  retaining  its  flexibility  at  temper 
atures  as  low  as  — 40°  C! 

There's  a  type  of  Fibron  Tubing  for  just  about  every  type  of  service 
requirement — why  not  look  into  the  entire  line?  Just  mail  the 
coupon  for  the  Fibron  Catalog.  MptiUtS^ 


Swnd  this  convwnlent  coupon  now  | 


Irvington 

VARNISH  A  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 

Plants:  Irvington,  N.  J.;  Monrovia,  Calif.;  Hamilton,  Ontario,  Canada 


Irvington  Varnish  &  Insulator  Co.  CL.I/S3 

11  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen : 

Please  send  me  your  catalog  on  IRV-O-LITE  XTE-30, 
Temflex  105  and  other  types  of  Fihron  Extruded 
Plastic  Tubing. 

Name _ _ Title  , 

Company . . . . .  ■  ,, 

City - - — . . Zone - 
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MOLONEY 


ELECTRONIC  CORES 


STANDARD  TEST 

All  1 2  mil  cofM  or*  tMt*d  for  coro  Ion  (truo  wotti)  and  oxcil- 
Ing  vott-omporo*  (opporont  watts)  at  60  cyzlas.  4  mil  corot  ar« 
tostad  at  400  cydot.  Following  tabla  givot  maximum  tost  valuos. 
Avorag*  valuos  or*  approxlmotaly  20%  last  than  maximum. 


12IHI-NCyd* 
O  15000  tMWt 


4MH-400Cyci* 
@  10000  ■IMS 


Cara  Laat  (TW)  0.05 1 15$.  4.4 1 15$. 

IxaMhig  Volt-Amp$  (AW)  :  1 .75  $  15$.  +  0.25A*  5.0  x  15$.  +  15.0A* 

*  A  ••  Sra$$  Araa  at  cara  Ism  la  Sa.  la. 


All  2  mil  coral  ora  tastad  for  pulso  parmaability  by  using  a  2 
microsacond  pulsa  width  at  400  P.  P.  S.  and  maximum  flux 
dansHy  of  10000  gouu.  Tho  minimum  parmaability  will  ba  500. 


All  1  mil  Coras  ara  tastad  for  pulsa  parmaability  by  using  a  0.25 
microsacond  pulsa  width  at  4000  P.  P.  S.  and  maximum  flux 
donsity  of  3000  gouss.  Tha  minimum  parmaability  will  ba  175. 


Moloney  HiperCore  Electronic  Cores  now  available  in  quantity  to  manufacturers  of  elec¬ 
tronic  equipment  whose  product  is  manufactured  for  ultimate  use  by  U.  S.  Government. 
Produced  in  lamination  thickness  from  1  mil  to  12  mil  and  in  standard  widths  from  y^". 

Better  transformer  performance  is  assured  when  HiperCore  Electronic  Cores  are  used 
because  these  wound  cores  have  greater  flux  carrying  capacity  and  lower  losses  than 
other  types  of  cores  of  comparable  sizes.  The  overall  result,  in  addition  to  better  perfor¬ 
mance,  is  a  lighter,  smaller  core.  Because  HiperCores  are  wound  cores,  they  permit 
accelerated  production  through  savings  in  assembly  time. 

Rigid  core  production  control  permits  these  cores  to  test  well  within  industry  tolerances. 
Typical  test  requirements  for  various  types  are  listed  in  the  panel  above.  Special  tests 
for  specific  operating  conditions  will  be  made  if  desired.  '  mssi-ss 

Wrrfw  todoy  for  information  eoncoming  your  noodi. 


MOLONEY  ELECTRIC  COMPANY 

'*ri -i?'  -'-f- 

j  ft,  .  .i;-  -  ,  '  R,,\  '  - 

I  ..  ..  V  ’ 

SAIIS  OPPICiS  IN  All  PRINCIPAl  CITIfS  •  PACTORIES  AT  ST.  lOUIS,  MO.  AND  TORONTO,  ONT.,  CANADA 
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3K70.0001K 


EITEL-MCCULLOUGH,  INC 


Thm  fiV#  kilowatt  klyBtronf  arm  anothor  fimoc  tontribvtion  to  ol^l^onie  progrots 


EIMAC 

KLYSTRONS 


FOR  UHF-TV 


Eimac  announces  the  availability  of  the 
3K20,000L  type  of  five  kilowatt  klystrons,  the  most 
practical  and  dependable  tubes  ever  developed 
for  high  power  UHF-TV.  With  only  three  klystrons 
covering  the  entire  UHF-TV  spectrum  (470-890  me), 
manufacturing  and  supply  is  no  problem,  and 
equipment  design  is  simplified. 

Along  with  these  attributes  go  exclusive  Eimac 
features  such  as  ceramic  cavities,  external  tuning, 
and  true  metal  to  ceramic  seals  that  give  the 
3K20,000L  series  a  quality  of  construction  that 
fulfills  the  rigorous  demands  of  television  trans¬ 
mitting.  As  a  performer,  each  of  these  new  klystrons 
has  a  power  gain  of  20  db.,  and  will  deliver  five 
to  six  kilowatts  peak  sync  output  when  driven  by 
an  Eimac  4X1 50G. 

3K20,C)00LA  —  Channels  14  thru  32 
3K20,000LF- Channels  33  thru  55 
3K20,000LK- Channels  56  thru  83 


For  more  information  about  the 
five  kilowatt  klystrons  write  to  our 
application  engineering  department* 

O  Visit  the  Eimac  display  at  the 
March  I.R.  E.  show 


poutuis 


SAN  BRUNO,  ^CALIFORNIA 

0 

.  Caport  A^ertoi  trexar  A  Henten,  301  Cloy  St.,  Sm  frmntittc,  Cotifo# 'tta 
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ri~  available  to  meet  any 
dtONiC  COOLING  NEED 


Joy  AXIVANE  Elearonic  Cooling  Fans  are 
expressly  designed  to  meet  the  needs  of  this 
exaaing  field  of  service.  They  are  built  in  a 
complete  range  to  suit  any  requirements,  such 
as:  spot  cooling  of  ventilated  units  where  local 
high'temperature  conditions  arise;  heat  re¬ 
moval  from  pressurized  or  hermetically-sealed 
units;  or  heat  removal  where  space  is  so  re¬ 
stricted  that  natural  ventilation  through  the 
unit  or  over  its  surface  is  insufficient.  Important 
operating  advantages  of  these  fans  are  their 
strength,  high  resistance  to  shock  and  vibra¬ 
tion,- and  efficiency  in  low  or  high-pressure 
service.  Aluminum  and  magnesium  construc¬ 
tion  keeps  weight  at  a  minimum. 

Available  in  sizes  from  2"  I.D.  up,  these  Joy 
Fans  are  built  to  meet  all  present  Air  Force 


and  Naval  elearonic  specifications.  They  can 
be  furnished  with  totally  enclosed  or  explo¬ 
sion-proof  motors,  if  desired. 

In  general,  keep  these  faas  in  mind:  that 
the  li^ht,  compaa  design,  low  power  con¬ 
sumption  and  high  overall  efficiency  of  Joy 
AXIVANE  Fans  provide  more  satisfactory 
cooling  for  elearonic  equipment  in  either 
air-borne  or  surface  units.  •If  you  have  a 
problem  in  heat  , dissipation  from  elearonic 
units,  let  us  place  at  your  disposal  JOY’s 
experience  as  the  world’s  largest  manufacturer 
of  vaneaxial-type  fans. 

Over  1 00  Years  of  Engineering  leadership 


JOY  MANUFACTURING  COMPANY 

GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  •  PiTTSBURGH  22,  PA. 

. 

r  CANAT  A  lY  manufacturing  uompany  Canada  limiifd,  Gait  Ontario 
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SMALL 


4  14"  PANEL  THICKNESS 


2"  DIAL 
GRADUA 
0-100 


SINGLE 
HOLE 
MOUNTING 


1/16"  HIGH  PROJECTION 
FOR  KEYING  TO  PANEL 


TYPE  10 


ACTUAL 


RATED: 


OUTPUT: 


120  Volts,  60  Cycles 
1  Phase 

0-  120/132  Volts, 
1.25  Amperes 
150/165  VA 


APPLICATIONS 

•f  POWERSTAT  Typ«  10  ara  at  innumar- 
abla  at  it  tha  naad  for  a  variabla  a-< 
voHaga  control  in  lodoy't  low  wottafo 
oioctric  and  alactronic  ac|Mipmant.  It  it 
Maal  at  tha  variabla  o-c  vohaga  comgo- 
nant  in  alactronic  tobo  tattort;  low  watt- 
ofo  powar  tuppliat  and  ractifiart;  low 
wottoga  haotart,  fwrnacat,  plattic  molding 
o^pmont  .  .  .  and  in  any  a-<  voltago 
application  wharo  50,  100  and  ISO  watt 
rhaottott  ara  now  baing  amployad. 


2.1/16"  DEPTH 


POWERSTAT 

VARIABLt  TRAMSPORMER 

A  COMPACT  VARIABLE  A-C  VOLTAGE  CONTROL  FOR 
LOW  WATTAGE  APPLICATIONS 
To  date,  the  many  low  wattage  (50  ...  100  ...  150  watts) 
applications  requiring  variable  a-c  voltage  control  have  had  to 
be  content  with  the  inefficient,  heat  dissipating  rheostats  and 
other  resistance  types  of  control.  With  the  introduction  of  the  new 
POWERSTAT  Type  10,  the  many  advantages  of  POWERSTAT 
variable  transformers  are  available  for  these  low  wattage  re¬ 
quirements.  A  continuously  adjustable  output  voltage  from  0  to 
120  or  132  volts  is  at  the  fingertips  to  control  loads  up  to  165 
VA.  Type  10  does  not  have  to  be  tailored  to  the  load  —  it  will 
deliver  a  variable  voltage  to  any  load  up  to  its  capacity.  Type  10 
is  highly  efficient  —  does  not  control  by  dissipating  power  in  the 
wasteful  form  of  heat.  Other  features;  glass  smooth  commutator 
surface  .  .  .  advanced  winding  technique  .  .  .  superior  core  and 
coil  design  .  .  .  rugged  construction  .  .  .  single  hole  mounting 
.  .  .  can  be  installed  under  a  3"  chassis  saving  valuable  space. 

For  additional  information  on  the  new,  compact  POWER. 
ST  AT  Type  10,  send  for  Bulletin  P252. 

Write  to:  201  Mae  Avenue,  Bristol,  Connecticut 


.end  plan  to  see  the  new,  compact  POWERSTAT  Type  10  at  The  Superior  Electrk  dbpley,  beeths  108,110  at  the  I.Ri.  Shew,  March  8.4 
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WHAT  ABOUT 

stability 

IN  PKECISIOH  WIREWOUHB  RidsieRST 


Stability — the  moat  intangible  and  leaat  under- 
atood  reaiator  chararteristir — ia  extremely  important 
in  critical  electronic  applications  requiring  mass- 
produced  precision  nircHound  resistors.  I  nfortu- 
nately,  a  truly  stable  resistor  of  this  tv|)c  has  never 
been  made.  If  it  could,  such  a  resistor  Mould  never 
change  in  ohmic  value  despite  environment,  poner 
dissipation,  or  time.  'I'he  only  May  to  obtain  stability 
is  to  minimize  the  factors  that  Mork  against  it — un¬ 
favorable  environment,  power  dissipation,  and  time. 

ARTIFICIAL  AGING  IMPROVES  STABILITY  — 'I'he 
processes  of  winding,  terminating,  and  impregnating 
a  resistor  produce  strains  in  the  winding.  'These  must 
l>e  relieve<l  if  the  resistor  is  to  remain  stable  at  vari¬ 
ous  temperatures.  'This  is  done  by  artificial  aging — 
perimlically  subjecting  the  resistor  to  high  ambient 
temperatures  and  {lower  dissi|iation. 

Hidden  material  and  manufacturing  faults  can 
destroy  stability,  'i'he  effect  of  such  faults  can  be 
accelerated  by  overloail  testing  and  teiiqierature 
cycling  at  extremes  of  high  an<l  low  tem|M*ratures. 
After  this,  unstable  resistors  mav  readily  be  detecte<l 
by  measurement  and  eliminated. 

HUMIDITY  AND  IMPREGNATION— Absorption  or 
adsorption  of  moisture  by  the  winding,  bobbin, 
impregnant.  or  laliel  can  a|i|>reciably  lower  resist¬ 
ance.  I'nless  im|iregnation  is  adequate,  the  wire  may 
corrode  at  the  terminating  {Miints.  In  the  {iresence  of 


a  {lolarizing  voltage  electrolysis  may  also  take  place. 
.Shallcross  uses  high  grade  steatite  bobbins,  carefully 
ins|>ected  wire,  sjiecial  "BX”  impregnation,  and  a 
three -layer  acetate  label  for  protection  against 
humidity.  For  severe  humidity  — including  salt  water 
immersion — .Shallcsoss  manufactures  resistors  which 
are  hermetically  sealed  in  steatite. 

P9WER  DISSIPATION  AND  BREAKDOWN— Flec- 
trical  energy,  when  converted  to  heat,  affects  sta¬ 
bility  as  mentioned  in  connection  with  the  artificial 
aging  process.  'The  {totential  gradient  concurrent 
with  high  power  may  also  cause  insulation  break¬ 
down  between  turns,  thus  lowering  resistance  per¬ 
manently  or  tem{>orarily. 

'The  effects  of  {jower  dissipation  may  lie  minimized 
by  using  wire  and  bobbins  of  the  largest  practicable 
sizes.  If  size  is  restricted,  the  resistor  must  be  oper¬ 
ated  within  the  conservative  ratings  and  deratings 
of  JAN  and  Mil  S{)ecifications.  ithin  these  ratings, 
and  in  normal  indcMir  environments,  a  stability  of 
1/10  tolerance  can  be  ex{>ected  without  s|>ecial 
treatment. 

TIME— I'he  insulating  eleiiients  of  the  best  resistor 
will  deteriorate  with  time.  However,  an  aged  and 
selected  resistor  o[)erating  in  a  fixed  environment 
with  negligible  power  dissi|iation  can  have  a  stability 
of  ±0.001%.  I  nder  severe  conditions,  but  within 
commercial  ratings,  a  standard  .Shallcross  resistor 
will  have  a  stability  better  than  H  tolerance. 


fvrthmr  tfofoif*  on  Stability  aad  ethar  ramtar  charactarhtieB  an  availabla  in  Shallerau  Butlatin  R-3C 

SNAUCtOSS  MANUrACTUtmC  COMMNY  •  522  PUSIY  AVENUE,  C0LLIN6DAIE,  PA. 


Tbs  sscond  of  a  aariss  to  promots  a  bottsr  underatandiDg  of  tbs  performancs  charactsriatioi  of  precision  wirewound  reaiston. 
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NfW  SUtMINIATURI 
RISISTOR  ^ 

Thla  Hay  0.1  w«N  raalalar 
ntaaaarat  aaly  1.  hy 

'lU*  Otom.,  yat  maaNla  ky  • 
iPS  acraw.  Ixclvatva  UmiH* 
craaa  "RX”  lai^raoiMrtlaM 
wMiataMl*  pr*l*Ntadl  aa^a- 
•ara  ta  kitk  haaaiOHy.  Ra* 
•laHiaaa  af  Mia  Ty^  1X10 
raatala*  la  1  S0,000  ahiaa  aiax. 
SlaaMarM  lataranca  ±  1%. 

Q 


SRICIALiY  A«ID 
RISISTOR 


Tkaaaw  SkaNcraaa  Ty^  1 1 10 
OaraiaHaatty  aaalaM  raalatar 
la  ty^laal  a(  Mia  Mcli  ataOWty 
af  praaialaa  wirawaaaMa. 
Talaraaaa  ±0.01%.  Oaaraa* 
laaM  ataMNNaa  la  ±0.000%. 
MaxlMwai  raalalaaaa  aalaf 
NUI*R*90  aMaiaiaai  mkm  aiiaa 
la  O.S  magaliaia.  i 


MIW  AXIAL  LIAO 


RISISTOR 


Sava  apaca  la  aaOatlalafara 
ap#W*atlaaa  wMO  Mila  aaw 
0.2S  watt  raalatar— Typa 
OXIt.  Oaly  1.  Oy  S|i* 
OlaiB.  Naa>iaMaatlva  wlaaHav 
la  ''OX'*  laiprasaataM  afalaal 
hlfli  haaMMIty.  Maxlaiaai  ra* 
aiataaaa  la  400.000  aOaia. 
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Rying  ; 
Saucers  ? 


Frankly  wc  don’t  know  if  they’re  fact  or  fiction  ...  but  if  they 
are  fact  it  wouldn’t  surprise  us  a  bit  to  learn  that  some  extra¬ 
terrestrial  manufacturer  has  incorporated  Seletron  Selenium 
Rectifiers  and  R.  R.  Co.  Germanium  Diodes  into  the  design. 

That’s  because— as  pioneers  in  the  field  of  electronic  develop¬ 
ment— we’ve  had  our  hand  in  some  of  the  most  difiicult  projects 
and  met  some  of  the  stillest  requirements  ever  cooked  up!  Mak¬ 
ing  drawing  board  dreams  come  true  are  daily  chores  at  Radio 
Receptor  Co.! 


03^  OIRMANIUM  DIODIf 

Radio  Receptor’s  new  Germanium  Diodes  feature  polarity 
at  a  glance  combined  with  simplicity  of  construction 
and  sound  design  principles.  The  tapered  shape  speeds . 
assembly  because  operators  can  see  at  a  glance 
the  correct  direction  of  assembly.  Users  are  enthusiastic 
over  the  quality  of  the  product  which  is  currently 
being  used  in  walkie-talkies,  computers,  TV  sets, 
tuners  and  other  electronic  applications. 


Seletron  Selenium  Rectifiers, 
in  both  miniature  and 
industrial  types,  are  in 
constant  demand  by  an  increasingly 
large  number  of  engineers  through¬ 
out  the  world  because  they  are 
completely  dependable  under  the 
most  grueling  conditions. 

Years  of  experience  have  given 
Radio  Receptor  Co.  a  deep  insight 
into  the  idiosyncrasies  of 
rectification. 


Gtrinanium  ' 
Diode 

shown  greetly 
enlarged. 


Our  Germanium  Diodes  and  Seletron  Selenium  Rectifiers 
may  hold  the  answer  to  many  of  your  problems.  Radio 
Receptor  Engineers  will  be  glad  to  study  your  require¬ 
ments  and  submit  their  recommendations  on  both  of 
these  products. 

Germanium  Transistors  available  in  limited  quantities. 


RADIO  RECEPTOR  COMPANY,  Inc 


Seletron 


mmd  Germanium 


SImc«  1922  iw  Radio  and  Electnmies  Q^O 

SALES  DEPT;  251  West  19th  Street,  New  York  11,  N.  Y.  •  FACTORY;  84  North  9th  Street,  Brooklyn  11,  N.  Y. 


DivUion 
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new 


pre>set  positions.  With  a  four-chain 
set-up,  a  director  has  a  choice  of  24 
camera  shots.  Pushing  a  "pre-set’' 
button  automatically  swings  the  cam¬ 
era  on  target . . .  with  lens,  focus  and 
iris  in  correct  adjustment.  Speed  and 
ease  of  operation  save  time,  camera 
handling,  and  dollars. 

For  field  operations  — covering 
sports  and  news  — WHUM-TV  uses 
the  GPL  studio-field  interchangeabil¬ 
ity  .. .  again  cutting  costs.  Two  cam¬ 
eras,  complete  with  remote  control 
pedesuls,  fit  atop  the  sution’s  noobile 
unit.  Pedestals  disassemble  in  min¬ 
utes  for  easy  transfer  between  bus 
and  studio. 

WHUM-TV  is  the  first  station  to 
equip  all  its  cameras  with  remote 
control  ...  for  tops  in  quality,  for 
utmost  in  economy. 


Humboldt  Greig,  president  of 
WHUM-TV,  says:  "We  picked 
CPL  cameras  lo  gain  a  truly  major 
reduction  in  costs  by  adding  re¬ 
mote  control.  In  fact,  we  feel 
these  will  be  self-liquidating  cam¬ 
eras  due  to  the  savings..  We  have 
tested  them  under  the  roughest 
conditions  with  our  mobile  unit  in 
the  past  two  months  and  encoun¬ 
tered  absolutely  no  difficulties." 


Marking  two  major  milestones  in 
television,  WHUM-TV  introduces 
both  high  powered  UHF  and  re¬ 
mote  control  for  new  techniques  in 
camera  operation. 

For  the  opening  30  live-hours  per 
week  from  this  260,000-watt  UHF 
station,  4  GPL  image  orthicon  chains 
will  be  used  with  remote  control  ped¬ 
estals.  From  as  far  as  1,000  feet  away, 
all  actions  of  pan  and  tilt,  lens 
change  and  focus  and  iris  are  easily 
controlled. 

Each  camera  has  a  "memory’’  of  6 


Our  engineers  will  be 
pleased  to  show  you,  with¬ 
out  obligation,  how  you 
can  get  maximum  efficien¬ 
cy  and  economy  in  either 
UHF  or  VHP  operations 
with  GPL  studio  and  field 
equipment.  Write,  wire  or 
phone: 


Cohl*  oMratt:  Prtloh 


TV  Film  Choins  *  TV  Field  ond  Studio  Equipment  *  Theotre  TV  Equipment 


TV  Comera  Choins 
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‘Permacel 

HEAT-CURIHG  TAPES... 

NOW  ROUND  OUT  A  COMPIHE  UNI  OF  18  ElKTRICAL  TAPES  FOR  EVERY  PRODUCTION  NEED. 


1*  Whiff#  Ac#ffaff#  CIpffh— P243  3.  Y#llow  Fkiffback  Paper— P271 

2.  Aceffaffe  FHser— P245  4«  Yellow  Crepe  Paper— P281 

5«  Oraege-Yellow  Polyetffer  *Mylar*  Film- P252 


INDUSTRIAL  TAPE  CORP.,  NEW  BRUNSWICK,  N.  J.  Moktri  of  TEXCEL^  and  PERMACEl*  prtiiur*  tensiliv*  tapai  for  plonf,  offlca  and  lh«  home. 


Want  mort  infarmationf  Um  post  cord  on  lost  page. 
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tiWat  RLU 

>000-2(  00  <>c 


Mod»l  RS  - 
JOOO^SOtec 


4400-4400  m> 


l  RX>  I 
7ooo->e?»o  «»£■ 


100  METROPOLITAN  AVE 


BROOKLYN  11.  N.  Y 


STaqq  2-3464 


TIm  fint . . .  Mm  only  MICROWAVE 
RECEIVERS  to  covor  wMo 
froquoncy  rnnqot. 

1,000  to  10,750  no. 


Microwove  rocoivon  of  high  MmHivity,  wid« 
toning  rang*  and  salactivity.  Imago  rojoctioni 
i«  groator  than  60  db.  Gain  stability  bottor 
than  ±  2  db,  pormits  application  as  a  Raid 
intensity  motor.  Extra  largo  dials  onablo  fro> 
quoncy  to  bo  doarly  road  to  an  accuracy  of 
2%.  Video  bandwidth  is  3.0  me.  Input  power 
required  is  105-125  v,  50/1000  cps.  _ 


•  SHiU  DUi  Tynliie 

e  Lvw  N«tM  new* 

e  TrccM  ILF.  fTMaWcHon.  THpU-TMwd 
e  Lineor  db  Output  Indiootion 
e  AM-FM  IU««pt{«ii 

e  VMm  0«tp«t  —  10  V  FwIm  aerMi  100  alum 

•  Aadia  — IFO 

e  Racordar  Owtpat 

a  Fraaiilaat  far  Uilaf  aataraal  Attaaaatan  la  I.F. 
Chaaaal 

•  Frequency  Colibrotion  Accurocy  —2% 

a  Separata  Aadia  6  Vidaa  Ckaaaalt 


e  Calibrated  Taaiae  Matar 


Want  more  information?  Um  pmI  card  on  lait  page. 
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SOLUTION:  The  Isomode*  Type  5  Mount 
that  isolates  all  modes  of  motion 


OW  to  get  optimum  isolation  into  a  prod- 
■  uct  design?  The  answer  is  not  always  easy, 


B&Bi 

But  it  was  made  much  easier  to  find  when 
Isomode  Mounts  were  developed.  They  offer 
what’s  needed  for  outstanding  results— namely, 
control  of  horizontal  and  rocking  motions  as 
well  as  vertical  vibrations. 


capacity  in  compact  size,  saving  both  space  and 
weight.  Large  rubber  volume  for  their  size  lends 
softness  for  good  isolation,  yet  the  mounts  are 
stable,  self  snubbing  and  long  lasting. 


And  here’s  why.  Isomode  Mounts  have  equal 
spring  rates  in  all  directions.  They  therefore 
absorb  vibrations  from  all  directions  equally 
well.  As  a  result,  they  can  be  mounted  at  any 
angle,  permitting  location  of  ideal  suspension 
points  and  simplifying  design. 


These  mounts  are  an  example  of  the  kind  of 
vibration  engineering  put  to  work  for  you  at 
MB.  Many  companies  have  found  it  good  prac¬ 
tice  to  make  MB  their  headquarters  for  vibra¬ 
tion  information.  You  will  too  — on  vibration 
isolation,  control,  testing,  detection  or  measure¬ 
ment.  For  more  details  on  Isomode  Mounts,  be 


In  addition.  Isomode  Mounts  have  high  load  sure  to  write  for  Bulletin  410-5. 


•  Wr  Mtri  Rtf  U.S.  Pst.  Of. 


A  vibration  excHor  to  moot  your  noods 

Whether  your  shake  testing  requirements  are  of  large  order  or  small, 
there's  an  MB  Shaker  for  the  iob.  Model  SD,  for  example,  has  rated  force 
output  of  10  pounds;  while  the  C-25  provides  2500  pounds.  Model  also 
available  for  10,000  pounds.  So  if  you  have  to  vibration  test  to  MIL-E-5272, 
be  sure  to  check  up  with  MB.  Bulletin  No.  l-VE-5  gives  technical  data 
on  MB  Shaken.  Write  for  it. 


MANUFACTURING  COMPANY,  iNC. 

1060  STATE  STREET,  NEW  HAVEN  11.  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  •  TO  MEASURE  IT  •  TO  REPRODUCE  IT 


T 


EXCLISIVE  MANIFACTIRERS  OF  COMMONICATIORS  NEIWORK  COMFONERTl' 


EXPANDING 

PRODUCTION 

in  Toraids  A  Coils 

At  every  management  meeting  in  Burnell  & 
G>mpany  there  is  an  unseen  but  highly  respected 
visitor.  He  is  the  sp<%tre  of  all  our  customers 
and  his  opinions  carry  weight.  Recently  he 
suggested  that  in  addition  to  our  other  expan¬ 
sion  measures  that  we  must  find  a  way  to  im¬ 
prove  deliveries  for  emergency  and  special 
sample  orders.  Our  solution  is  certainly  not 
original  but  no  less  effective. 


Burnell  &  G>mpany's  new  sample  department 
has  been  able  to  produce  audio  filters  from 
proverbial  ^scratch*  to  the  customer's  waiting 
hands  in  as'  little  as  ten  days ! 

Frankly,  this  cannot  always  be  accomplished 
but  our  average  has  been  ranging  between 
three  to  four  weeks  for  emergency  samples  and 
four  to  six  weeks  for  regular  prototypes  in¬ 
stead  of  the  form'er  twelve  weeks  of  the  pre¬ 
sample  department  days. 

Adding  this  to  our  new  winding  department 
and  our  new  testing  and  finishing  departments 
the  sum  total  has  been  a  atiU  better  product  at 
a  better  delivery  than  ever  before. 
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ONE  OF  U.  S.  A^f  LEADING  MAKERS  OF  ELECTRONIC  TUBES 


AND  MICROWAVE  COMPONENTS 


ifDomac  is  100% 

High-Vacuum-Equipped 

by  NATIONAL  RESEARCH 


Vacwwm  SmiI*.  For 
connocting  pump  and 
manifold. 


Tye*  710  iheriNMMele-lMlMrtlM  0««e*  Caiitral. 

Ono  Intirwmant  for  KionlifU  and  indutlriol  vacuum  gaug* 
Ing.  Incorporalot  two  Hiormocoupla  gougor.  (1*1000 
micront)  and  ono  lonixatlon  gouga  (10'*mm  la  I0'*mm.  Hg. 
rango)  In  ono  control. 


Alplitraa*  Vochwin  Oaaga.  Accural# 
gouging  from  10  mm.  to  I  micron.  Spoclolly 
fobricotod  for  low  look  rolo  and  colibrolod 
for  hydrogon. 


I 

i 


National  Research 
Corporation 

Equipment  Division 

SfVINTV  MiMOtlAl  OIIVI,  CAMIIIOOf.  M  A 1 1  AC  H  U 1 1 TT  t 


recent  expansion  of  facilities. 

When  you  want  the  same  —  a  single  source 
for  all  your  high  vacuum  equipment  needs .  . 
with  a  single  unexcelled  standard  of  quality  — 
look  to  National  Research.  For  further  details 
write  National  Research  Corporation,  Memorial 
Drive,  Cambridge,  Massachusetts. 


.^.S  one  of  U.S.A.’s  fastest  growing  elec¬ 
tronic  tube  manufacturers,  Bomac  has  estab¬ 
lished  severe  standards  for  their  produaion 
equipment  to  assure  an  uninterrupted  flow  of 
tubes  with  minimum  rejects. 

National  Research  high  vacuum  equip¬ 
ment  meets  these  rigid  standards  so  well  that 
it  was  again  specified  exclusively  in  Bomac’s 


u.t.  rw.  M. 


P  R  MALLORY  &  CO  Inc 


A  Specialized  Job . . . 

■$'  * 

designing  vibrator  power  supply  circuits 


To  avoid  trouble  with  yours, 


Call  On  MaLLOrY 


If  UMjr  mobile  radio  equipment  is  going  to  cqx'rate  profx'rly,  under  all  sorts 
of  conditions,  the  power  rin-uit  must  be  earefully  designed.  Kx|>erieneed 
engineering  must  go  into  the  design  anil  s<*ie4‘tion  of  eai'h  element  so  the  vibra* 
tor  eharaeteristies  are  in  balance  with  the  transformer  and  bulTer  eapaoitor. 

'I'liese  are  some  of  the  reasons  vibrators  can’t  be  selected  simply  by  size  and 
rating  alone  if  you  are  going  to  get  long,  trouble-free  perft)rniance. 

We  have  worked  with  leading  manufacturers  of  electronic  equipment  on  their 
vibrator  (xiwer  supply  probbuns  siiu'e  we  intriMliiced  the  first  commercial 
vibrator  over  20  years  ago.  Our  ex|M*rience  includes  supplying  more  vibrators 
f«>r  original  equipment  than  all  other  makes  combined. 

To  avoid  vibrator  power  supply  troubles  ...  call  on  Mallory  in  the  «lesign 
stage.  Our  engineers  are  thoroughly  qualified  by  ex|H‘rience  to  stuily  your 
specifications  to  bi*  sure  the  {xmer  circuit  will  give  maximum  p<‘rfonnance. 

Our  engineers  will  be  glad  to  discuss  your  vibrator  power  suppiv  problems. 
W  rite  or  call  us  tixlav. 


In  addition  to  supply 
ing  vibrators,  Mallory  is 
equip|M‘d  to  design  and 
manufacture  complete 
power  supply  units  .  .  . 
to  your  exact  require¬ 
ments  ...  to  meet  your 
prrxluction  schedules. 


Expect  more... Get  more  from  MaLLOrY 


Parts  distributors  in  all  major  cities  stock  Mallory  standard  components  for  your  convenience 


SERVING  INDUSTRY  WITH  THESE  PRODUCTS: 
Electromechanical  —  Resistors  •  Switches  •Television  Tuners  •  Vibrators 
Electrochemical— Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallwrgical—Contacts'Special  Metals  and  Ceramics  •Welding  Materials 


Want  more  Information?  Use  post  card  on  last  pope. 
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CROSS 


TALK 


►  GREETINGS  .  .  .  From  the  staflf 
of  Electronics  a  simple  but  sin¬ 
cere  Happy  New  Year. 

We  think  the  new  year  will 
indeed  be  happy  from  a  business 
standpoint.  Military  orders  could 
go  up,  probably  wHl  remain  more 
or  less  level,  might  go  down.  If 
the  last  occurs  this  industry  is 
in  a  better  position  than  most  to 
take  up  the  slack  by  increasing 
its  service  to  the  civilian  market. 

►  BOOTSTRAPS  . . .  Our  business, 
right  from  the  start,  has  shown 
remarkable  ability  to  lift  itself  by 
its  own  technical  bootstraps.  In 
many  instances  aggressive  engi¬ 
neering  has  opened  up  new  mar¬ 
kets  without  destroying  the  old 
ones. 

Take  television,  for  example. 
Replacement  of  existing  receivers 
with  sets  having  larger  screens  is 
proceeding  at  a  healthy  rate. 
New  business  centering  around 
recently  licensed  stations  is  de¬ 
veloping  so  rapidly  that  even  as  we 
write  an  industry  committee  is 
revising  a  year-old  estimate  of  the 
market  potential.  And  standards 
for  compatible  color  tv  are  now 
far  enough  along  so  that  this 
obvious  lift  will  be  ready  long 
before  uhf  areas  are  saturated 
with  monochrome. 

Radio,  then  tv,  knocked  the 
phonograph  market  down  but 
didn’t  knock  it  out.  Long-playing 
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records  built  an  important  market 
among  high-fidelity  fans  and  now 
binaural  reproduction  shows 
promise  of  doubling  the  expendi¬ 
tures  of  the  upper  fringe.  The 
future  of  broadcast  radio  itself  is 
in  doubt  but  even  here  a  bootstrap 
operation  is  conceivable  in  the 
light  of  past  history.  Meanwhile, 
rapidly  increasing  use  of  radio  by 
industry  is  cushioning  the  blow. 

►  PRCNiRESS  . . .  The  engineering 
liveliness  that  keeps  electronics 
perennially  young  is  by  no  means 
limited  to  assembled  equipment. 
The  transistor,  most  important 
component  part  to  come  down  the 
pike  since  the  tube  itself,  is  every¬ 
where  in  the  news  despite  the  fact 
that  it  was  generally  unknown  four 
short  years  ago  and  is  even  now 
very  much  in  the  development 
stage. 

Technical  journals  are  bulging 
with  early  design  data.  Public 
demonstrations  of  electronic  de¬ 
vices  using  transistors  have  been 
staged.  Several  new  types  have 
been  announced.  Point-contact 
units  are  being  widely  sampled. 
And  the  time  schedule  for  produc¬ 
tion  of  junction  transistors  has 
been  advanced.  Unlikely  as  it 
seemed  just  a  month  ago,  there  is 
now  evidence  that  several  spe¬ 
cialized  devices  employing  transis¬ 
tors  will  find  their  way  into 
limited  commercial  use  in  1953. 


►  EXPANSION  .  .  .  We’ve  just 
returned  from  an  editorial  swing 
through  Texas  and  Oklahoma. 
This  is  an  area  to  watch,  as  heavy 
industry  builds  new  plants  to  take 
advantage  of  low  power  costs  and 
population  follows.  Here  is  not 
only  a  growing  market  for  goods 
but  also  future  manufacturing 
competition. 

Already  a  mode.st  electronics  in¬ 
dustry  is  building  up  around  air¬ 
craft  factories,  chemical  plants 
and  petroleum  refineries.  Gear  is 
for  the  most  part  highly  specialized, 
ranging  from  geophones  to  mass 
spectrometers,  but  it  is  from 
such  starts  that  national  distribu¬ 
tion  frequently  comes.  And  the 
Texans,  in  particular,  are  ambi¬ 
tious.  We  called  on  one  who  is  a 
transistor  licensee. 

►  QUOTES  ...  At  a  recent  sym¬ 
posium  on  airborne  equipment  it 
was  .said  that  “the  carbon  micro¬ 
phone  is  the  world’s  most  expen¬ 
sive  loose  connection.” 

Elsewhere,  a  scientist  who 
kindly  omitted  any  reference  to 
raucous  commercials  maintained 
that  “electrically  charged  hairs  in 
the  cells  of  the  inner  ear  bend  and 
fiex  in  response  to  noise  and  act 
like  variable  resistances.” 

Then  there  is  the  wag  who  fre¬ 
quently,  with  some  humanitarian 
if  not  technical  accuracy,  talks 
about  “misguided  missiles.” 


Circuits  oi  chassis  shown  on  iron!  coTor  of  this  issuo  of  ELECTRONICS 


Compatible 
Color  TV  Receiver 


COLOR  PICTURES  produced  by  the 
receiver  to  be  described  are 
equivalent  in  size  to  a  12i-inch 
black  and  white  picture.  The  re¬ 
ceiver  accommodates  all  vhf  chan¬ 
nels  as  well  as  UHF  channels,  and 
is  capa'  le  of  black  and  white  as 
well  as  color  reception.  An  overall 
block  diagram  showing  the  basic 
functions  of  the  receiver  is  given 
in  Fig.  1. 

The  upper  portion  of  the  block 
diagram  is  essentially  a  conven¬ 
tional  black  and  white  television  re¬ 
ceiver.  It  includes  the  tuner  and  i-f 


The  essential  monochrome  ele¬ 
ments  of  this  receiver  include  the 
main  signal  and  video  channel,  the 
sync  and  deflection  circuits,  and  the 
intercarrier  sound  system.  The 
sync  separator,  the  tuner,  i-f  and 
sound  portion  are  patterned  closely 
after  present  black  and  white  cir¬ 
cuits.  The  i-f  passband  require¬ 
ments  for  color  reception  are  some¬ 
what  more  critical  but  the  es.sential 
difference  from  standard  black  and 
white  in  this  portion  of  the  receiver 
is  in  the  video  section.  This  has 
somewhat  more  gain  and  driving 


Westinijhoune  Electric  Corp. 
lUetuchen,  N,  J. 


the  video  channel,  deflection  and 
sync  circuits  and  a  sound  channel. 
The  portion  which  shows  the  fea¬ 
tures  particular  to  the  color  section 
includes  the  color  decoders,  color 
difference  amplifiers,  the  color  sub¬ 
carrier  generator,  and  the  dynamic 
convergence  and  focus  circuits 
which  are  peculiar  to  the  RCA  tri¬ 
color  picture  tube. 
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FTont-«nd  and  sound  channol  circuiU  aro  omlttod  ior  clarilT 


A  straightforwani  approach  to  the  problem  of  receiver  design  for  the  NTSC  color  system 
results  in  this  42-tuhe  receiver.  Used  in  numerous  NTSC  field  tests  of  color  tv,  its 
performance  on  mono<*hronie  transmissions  is  comparable  to  current  black  and  white 

receivers 


capability  than  the  average  re-  fying  color.  One  way,  which  is  called  color  by  the  layman.  That  is, 

ceiver,  due  to  the  requirements  of  probably  the  most  familiar,  is  to  whether  it  is  red,  green,  orange, 

the  tricolor  tube.  break  the  colors  down  to  three  pri-  and  so  on. 

The  receiver  is  designed  for  a  maries — green,  red  and  blue.  Any  Saturation  is  a  term  which  de¬ 
compatible  color  television  system,  visible  color  may  then  be  specified  scribes  the  amount  of  white  mixed 

namely  the  NTSC  system.*  In  this  in  terms  of  the  percentage  of  red,  with  the  color,  or  as  the  artist 

system,  information  is  added  to  a  green  and  blue  which  could  be  used  would  call  it,  the  tint.  This  de¬ 
standard  black  and  white  trans-  to  duplicate  the  impression  of  this  scribes  the  difference  between  red 

mission  to  produce  color  in  an  ap-  color  as  far  as  the  viewer  is  con-  and  pink,  for  instance.  Pink  is  a 

propriately  designed  receiver.  A  cerned.  Another  method  of  speci-  lower  saturation  red  and  lOO-per- 

normal  black  and  white  receiver  is  fying  color  is  to  describe  the  color  cent  saturation  would  be  the  pure, 

capable  of  receiving  a  black  and  sensation  to  the  eye  in  terms  of  strong  color.  Zero-percent  satura- 

white  picture  from  the  transmis-  brightness,  hue  and  saturation,  tion  would  be  white, 

sion  without  any  modifications.  Brightness  is  self-explanatory.  The  latter  system  of  specifying 

There  are  several  ways  of  speci-  Hue  is  the  attribute  normally  color  is  utilized  in  the  NTSC  sys- 


1 
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FIG.  1 — Arrangement  of  etagee  in  the  OTeroll  receiver 


tern.  The  brightness  information 
is  what  is  presently  transmitted  in 
the  standard  black  and  white  sys¬ 
tem.  This  is  modified  somewhat  in 
the  NTSC  system  so  that  the  black 
and  white  pictures  represent  the 
true  brightness  of  all  colors  in  ac¬ 
cordance  with  the  luminosity  curve 
of  the  eye.  To  this  brightness  sig¬ 
nal,  two  further  degrees  of  infor¬ 
mation  are  added  relating  to  the 
hue  and  saturation  of  the  color. 

Bandwidth 

The  brightness  signal  conveys  the 
detail  information  or  the  resolution 
of  the  picture,  and  it  should  be 
transmitted  at  the  full  bandwidth 
of  which  the  system  is  capable.  It 
has  been  demonstrated,’  however, 
that  the  eye  is  much  less  sensitive 
to  detail  in  color  than  in  brightness. 

Translated  into  engineering 
terms,  this  means  that  less  band¬ 
width  is  required  for  the  hue  and 
saturation  signals  than  for  the 
brightness  signals.  Taking  ad¬ 
vantage  of  this  limitation  of  the 
eye,  the  hue  and  saturation  signals 
can  be  transmitted  over  a  much 
narrower  bandwith  without  nota¬ 
ble  degradation  of  the  picture.  In 
actual  practice,  approximately  four 
megacycles  of  bandwidth  is  used  to 
transmit  the  brightness  signal,  and 
from  1  to  2  me  for  the  combined  hue 
and  saturation  information. 

This  might  seem  to  require  at 
least  a  6-mc  channel.  However,  use 
is  made  of  an  additional  phenom¬ 
enon — the  frequency  makeup  of  a 


scanned  television  signal.’  Since 
the  scanning  occurs  at  a  constant 
repetition  rate,  frequency  compo¬ 
nents  of  the  signal  lie  in  groups  at 
line  frequency  and  harmonics 
thereof.  Definite  gaps  exist  be¬ 
tween  these  frequencies. 

Figure  2  shows  the  frequency 
spectrum  of  the  television  video 
signal.  The  solid  lines  represent 
the  harmonics  of  line  frequency 
with  30  and  60-cycle  sidebands  cor¬ 
responding  to  the  field  and  frame 
information.  The  spaces  between 
groups  can  be  noted.  This  diagram 
shows  the  200th  and  201st  harmonic 
of  line  frequency.  The  same  pat¬ 
tern,  however,  exists  from  zero 
frequency  up  to  the  maximum 
transmitted  in  the  signal. 

The  question  might  be  raised 
that  if  there  are  no  signal  compo¬ 
nents  present  between  these  groups, 
what  might  happen  if  signals  were 
placed  there.  From  the  theory  of 
scanning,’  it  can  be  shown  that  a 
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FIG.  2 — Froquancy  ■pvetrum  of  color 
signal 


signal  existing  between  the  har¬ 
monica  of  line  frequency,  or  more 
specifically  at  an  odd  multiple  of 
half  the  line  frequency,  such  as  the 
401st  as  shown  here,  will  not  be  vis¬ 
ible  in  the  television  picture.  This 
is  because  it  will  be  of  opposite 
polarity  on  alternate  lines  and  will 
thus  integrate  out  to  the  eye. 

The  hue  and  saturation  informa¬ 
tion  is  amplitude  modulated  onto  a 
color  subcarrier  whose  frequency  is 
such  that  all  this  color  information 
falls  in  these  odd  multiples  of  half 
line  frequency  between  the  bright¬ 
ness  components  and  thus  have  low 
visibility  to  the  eye.  This  informa¬ 
tion,  however,  can  be  extracted  by 
an  inverse  process  in  the  color  re¬ 
ceiver  and  used  to  recreate  the  col¬ 
ors  of  the  original  subject. 

The  color  subcarrier  used  is  at 
the  upper  end  of  the  brightness 
band,  namely  3.898125  kilocycles, 
which  is  the  495th  harmonic  of 
half-line  frequency.  This  high  fre¬ 
quency  was  selected  to  further  re¬ 
duce  the  visibility  of  these  color 
components  in  the  brightness  chan¬ 
nel. 

Hue  and  saturation  information 
can  be  modulated  onto  a  single  sub- 
carrier  by  using  two  subcarriers  of 
the  same  frequency  90  degrees 
apart  in  .phase.  One  piece  of  in¬ 
formation  is  modulated  onto  one 
carrier  and  one  onto  the  other. 
Synchronous  demodulation  at  the 
receiver  will  recover  each  piece  of 
information  separately. 

Suppressed-carrier  transmission 
is  used  to  further  reduce  the  visi¬ 
bility  of  the  color  information  on 
black  and  white  receivers.  Thus, 
only  the  sidebands  are  transmitted 
and  the  carrier,  or  subcarrier  in 
this  case,  is  reinserted  at  the  re¬ 
ceiver.  This  technique  is  not  com¬ 
mon  in  the  television  field. 

To  obtain  maximum  use  of  the 
bandwidth,  vestigial  sideband  trans¬ 
mission  is  used  with  the  upper  side¬ 
band  extending  approximately  0.4 
me  above  the  color  subcarrier  and 
the  lower  side  band  extending  1  to 
2  me  below  it.  Thus,  the  entire 
color  information  is  interleaved  in 
the  video  frequency  region  of  3  to 
4.5  me. 

A  vector  diagram  of  the  color 
subcarrier  with  modulation  is  shown 
in  Fig.  3.  The  equation  at  the  top 
is  the  expression  for  the  entire 
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color  signal.  It  is  written  as  a 
brightness  term  Ej  plus  another 
term  which  is  the  color  information. 
The  brightness  signal  is  made  up 
of  59-percent  green,  30-percent  red 
and  11-percent  blue,  in  accordance 
with  the  color  sensitivity  of  the 
human  eye. 

The  color  term  consists -of  two 
parts.  The  plus  or  minus  sign  on 
the  phase  of  the  second  part  indi¬ 
cates  color  phase  alternation.  That 
is,  this  second  term  alternately 
leads  and  lags  the  first  term  by  90 
degrees. 

The  vector  diagram  of  Fig.  3 
shows  the  various  components  of 
the  color  subcarrier.  The  vertical 
vector  marked  BURST  is  the  color 
sync.  It  consists  of  about  9  cycles 
of  color  subcarrier  transmitted  on 
the  back  porch  of  each  horizontal 
blanking  interval.  This  burst  is 
designated  as  the  reference  phase 
of  the  system.  Lagging  this  burst 
phase  by  90  degrees  is  the  blue 
color  signal  {E,  —  Er).  This  signal 
is  derived  by  substracting  the 
brightness  video  signal  from  the 
blue  video  signal  and  modulating 
the  color  subcarrier  with  this  dif¬ 
ference.  How  this  is  accomplished 
in  the  actual  equipment  will  be 
shown  a  little  more  clearly  in  what 
follows.  It  should  be  noted,  how¬ 
ever,  that  if  the  brightness  signal 
is  added  back  to  the  color  difference 
signal,  the  blue  signal  Eg  results. 

Shown  in  phase  with  the  burst 
is  the  red  color  difference  signal. 
This  phase  is  that  obtained  in  the 
so-called  odd  field.  On  alternate 
fields,  the  phase  is  reversed  180 
degrees,  as  shown  dashed.  This 
periodic  reversal  of  the  phase  of 
this  component  of  the  color  sub¬ 
carrier,  known  as  color  phase  alter¬ 
nation,  is  nece.ssary  when  vestigal 
sideband  color  transmission  is  used. 
It  cancels  out  the  quadrature  com¬ 
ponents  that  result  from  the  single¬ 
sideband  portion  of  the  transmis¬ 
sion,  and  cause  cross  modulation 
between  the  two  components  of 
the  signal.  The  amplitude  of  these 
Eg  —  Et  and  Eg  —  Er  vectors  is 
a  function  of  the  color  content  of 
the  picture  is  zero  for  black  and 
white  areas  of  the  picture.  Thus, 
the  entire  vector  diagram  with  the 
exception  of  the  burst  disappears 
on  black  and  white  pictures. 

No  green  signal  is  used  as  such 


FIG.  3 — Sp*cUicatlon  oi  NTSC  siqBal. 
Color  iaionnation  U  modulolod  onto 
■ubcarrlor  ior  ▼•■liqial  skloboad  *up- 
protMd-carrior  IronsmUoion 

to  make  up  a  component  of  the  sub¬ 
carrier.  The  reason  for  this  can 
be  seen  in  the  actual  makeup  of  the 
(Eo  —  Er)  color  difference  signal. 

fir  =  0.59  + 0.30  £« -t- 0.11  fia  (1) 

fio-fir»fio-0.59fio 

-0.30fi’«-0.11fia  (2) 

-0.41  fio-O.SOfia-O.l  1  fi« 

Similarly, 

fi«-fir-  -0.59fio-l-0.70fi«-0.11fi«  (3) 

_0.59fio-0..30&’«+0.89fia  (4) 

Each  of  these  color  difference  sig¬ 
nals  contain  all  three  of  the  color 
video  signals.  By  taking  0.51  unit 
of  the  Eg  —  Er  signal,  combining 
it  with  0.19  unit  of  the  Eg  —  Er 
signal,  and  reversing  the  polarity 
of  the  combination,  the  Eg  —  Er 
signal  will  result.  This  operation 
can  be  expressed  by 

-0.51  (fi*-fiV)-0.19(fia-fi’r) 

•Ea-Er  (5) 

Thus  it  is  not  necessary  to  trans¬ 
mit  the  (G  —  Y)  signal  as  a 
separate  vector,  since  it  can  be  de¬ 
rived  from  the  proper  combination 


of  the  red  and  blue  color  difference 
signals  in  the  receiver. 

Typical  Transmitter 

A  simplified  block  diagram  of  a 
color  transmitter  may  make  this 
somewhat  clearer.  In  Fig.  4  is 
shown  a  color  camera  that  splits 
the  light  from  the  image  into  red, 
blue  and  green  components,  and 
delivers  signals  corresponding  to 
each  of  these  three  colors  to  a 
mixer.  This  mixer  is  essentially  a 
linear  adder  which  combines  green, 
red  and  blue  in  the  proper  propor¬ 
tions  to  form  the  Y  or  brightness 
signal  which  is  shown  at  the  top  of 
the  diagram. 

The  mixer  also  produces  the  red 
and  blue  color  difference  signals 
which  are  shown  written  in  both 
forms,  for  instance  {R  —  F),  and 
underneath  (0.6G  —  0.1 R  —  O.IB), 
which  is  the  actual  make-up  of  this 
signal.  The  blue  and  red  color  dif¬ 
ference  signals  then  are  passed 
through  2.5-mc  filters  to  a  pair  of 
balanced  modulators.  These  modu¬ 
lators  are  supplied  with  color  sub¬ 
carriers  at  3.89  me,  which  modulate 
the  (B  —  Y)  signal  in  the’reference 
phase  and  modulate  the  {R  —  F) 
signal  at  90  degrees  and  270  de¬ 
grees,  alternately  at  field  rate.  This 
is  the  color  phase  alternation  de¬ 
scribed  above. 

The  sync  and  color  burst  is  gen¬ 
erated  and  added  to  the  output  of 
the  two  balanced  modulators,  and 
this  mixture  is  then  added  to  the 
brightness  signal  to  produce  a  com- 
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posite  color  video  signal.  The  upper 
portion  of  Fig.  4,  with  the  addition 
of  the  sync,  produces  a  standard 
black  and  white  picture.  The  lower 
portion  of  the  diagram  generates 
the  color  information  which  is 
added  to  this  brightness  informa¬ 
tion. 

Figure  5  shows  this  transmitter 
schematic  simplified  further,  and 
below  it,  for  comparison,  is 
shown  the  video  section  of  a  typical 
receiver.  In  the  transmitter  sche¬ 
matic,  the  brightness  or  mono¬ 
chrome  signal  circuits  are  at  the 
top,  and  below  them  are  the  color 
encoder  circuits,  producing  the 
color  information  that  is  added  to 
the  brightness  signal.  The  re¬ 
ceiver  video  circuits  perform  the 
inverse  of  this  transmitter  func¬ 
tion. 

The  composite  color  video  signal 
is  supplied  through  the  video  am¬ 
plifier  to  the  grids  of  the  tricolor 
kinescope.  If  the  circuit  shown  in 
the  lower  portion  of  the  block  dia¬ 
gram  is  made  inoperative,  an  ordi¬ 
nary  black  and  white  picture  will 
be  obtained.  The  color  subcarrier 
information  existing  in  the  region 
of  3  to  4.6  me  in  the  composite 
video  signal  is  applied  through  a 
bandpass  circuit,  to  eliminate  un¬ 
wanted  monochrome  components,  to 
a  pair  of  modulators  in  a  very  simi¬ 
lar  fashion  to  that  done  in  the 
transmitter.  These  modulators  are 


supplied  with  a  local  subcarrier 
generated  and  controlled  in  phase 
by  receiver  circuits  to  be  described 
later. 

The  color  subcarrier  modulates 
the  information  in  the  3  to  4.6-mc 
region,  beating  it  down  to  low- 
frequency  even  harmonics  of  half 
line  frequency  from  zero  to  1  me. 
This  demodulated  information  will 
then  be  the  (B  —  F)  signal,  and 
the  (R  —  Y)  signal  as  originally 
derived  at  the  transmitter. 

By  combination  of  the  (B  —  Y) 
and  the  (R  —  Y)  signals  in  the 
matrix,  which  is  simply  a  resistive 
mixing  pad,  the  (G  —  F)  signal  is 
produced  as  was  shown  earlier. 
These  three  color  difference  signals 
are  then  applied  to  the  cathodes 
of  the  blue,  green  and  red  guns  of 
a  tricolor  kinescope  or  other  suit¬ 
able  display  device.  Addition  of  the 
color  difference  signals  to  the 
brightness  signal  takes  place  within 
the  kinescope.  Thus  the  blue  gun 
gets  the  F  signal  on  its  grid,  and 
the  (B  —  F)  signal  on  its  cathode, 
and  the  effective  signal  applied  be¬ 
tween  the  grid  and  cathode  of  this 
tube  then  is  B. 

The  same  is  true  for  the  green 
and  red  tubes,  so  that  finally  the 
red,  green  and  blue  signals  are  used 
to  control  the  beam  current  of  the 
tube.  The  three  images  are  super¬ 
imposed  to  produce  the  complete 
color  picture. 


Turning  to  more  specific  details 
of  the  receiver  design,  it  might  be 
interesting  to  look  at  the  receiver 
i-f  passband  requirements.  Figure 
6  shows  the  transmitted  frequency 
spectrum  of  the  composite  video 
signal.  The  picture  carrier  is  shown 
at  zero  frequency,  with  the  lower 
vestigial  sideband,  the  full  upper 
sideband,  and  the  sound  carrier 
shown  in  their  relative  positions. 
The  location  of  the  color  subcarrier 
and  its  components  is  also  shown 
in  the  region  of  2  to  4.5  me. 

Receiver  I-F  System 

For  proper  reception  of  the  ves¬ 
tigial  sideband  monochrome  signal, 
the  receiver  passband  should  locate 
the  picture  carrier  at  the  50-percent 
response  point,  and  the  passband 
response  should  be  down  to  essen¬ 
tially  zero  within  the  region  of  the 
vestigial  lower  sideband.  This  lo¬ 
cates  one  edge  of  the  i-f  response 
rather  critically.  Since  the  color 
information  is  also  a  vestigial  side¬ 
band  transmission,  it  becomes  nec¬ 
essary  to  locate  the  color  subcarrier 
at  the  50-percent  response  point  on 
the  upper  slope  of  the  i-f  passband. 
This  upper  slope  must  be  down  to 
essentially  zero  at  about  4.3  me, 
which  is  the  minimum  width  of  the 
vestigial  sideband  called  for  in  the 
NTSC  standard  proposal. 

The  sound  carrier  must,  of  course, 
be  suppressed  at  least  26  db  for 
intercarrier  sound  reception.  Actu¬ 
ally,  it  must  be  down  somewhat 
further  than  this,  approximately  30 
to  40  db,  to  prevent  an  undesirable 
beat  between  the  color  subcarrier 
and  sound  carrier  in  the  mono¬ 
chrome  channel.  The  lower  curve 
marked  receiver  i-f  characteristic 
shows  the  idealized  receiver  pass- 
band  for  proper  reception  of  the 
color  signal.  The  receiver  described 
has  essentially  this  passband,  cen¬ 
tered  at  44  me. 

Co/or  Decoders  and  Video 

In  Fig.  7  is  shown  a  block  dia¬ 
gram  of  the  color  decoder  section 
of  the  receiver.  The  composite 
video  from  the  second  detector  is 
amplified  in  the  chroma  amplifier. 
The  gain  of  this  stage  is  adjustable 
from  the  front  panel  by  the  satura¬ 
tion  control.  Its  function  is  to  vary 
the  saturation  of  the  color  in  the 
picture.  When  turned  completely 
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off,  a  black  and  white  picture  re¬ 
sults.  As  the  control  is  advanced, 
the  colors  become  more  brilliant. 
If  the  control  is  set  above  normal, 
an  appearance  of  fluorescent  colors 
can  be  produced. 

The  output  of  the  chroma  ampli- 
fler,  after  Roint?  through  a  bandpass 
circuit,  consists  primarily  of  the 
interleaved  color  information.  This 
is  applied  to  the  grids  of  the 
decoders  or  demodulators.  The 

3.89-mc  local  color  subcarrier  oscil¬ 
lator  signal  is  applied  directly  to 
the  suppressor  of  the  {B  —  Y) 
demodulator  tube,  and  through  a 
90-degree  phase  shift  network 
(which  is  simply  a  tuned  circuit), 
to  the  suppressor  of  the  (R  —  T) 
decoder. 

The  output  of  these  decoders  are 
the  low-frequency  color  difference 
signals.  These  are  applied  to  the 
cathodes  of  the  red  and  blue  guns 
of  the  tricolor  kinescope.  The 
(G  —  F)  signal,  derived  from  the 
matrix,  is  applied  to  the  cathode 
of  the  green  gun  of  the  kinescope. 

The  d-c  restorers  are  shown  as 
they  are  actually  connected  from 
the  common  Y  signal  to  the  re¬ 
spective  color  difference  signals. 
The  signals  seen  by  each  restorer 
and  by  each  respective  gun  of  the 
kinescope  are  then  actually  the  re¬ 
constructed  red,  green  and  blue 
signals.  These  color  difference  sig¬ 
nals  are  restricted  in  bandwidth  to 
about  1  me  in  the  receiver  while  the 
brightness  signal  has  a  4-mc  pass- 
band.  This  causes  the  color  differ¬ 
ence  signal  to  suffer  a  delay  relative 
to  the  brightness  signal.  To  correct 
this  condition  and  make  the  com¬ 
ponents  coincident  in  time,  a  delay 
line  is  inserted  in  the  monochrome 


FIG.  I — Id«aUi«d  r*c«iv«r  poMbond 
and  locotton  of  color  ■ubcorrior 


channel.  This  line  has  a  bandwidth 
of  approximately  4  me  and  intro¬ 
duces  a  delay  of  one  micro-second. 

Color  Sync  and  Subcarrier 
Generator 

The  local  color  subcarrier  genera¬ 
tor  and  sync  circuit  is  shown  in 
block  diagram  form  in  Fig.  8.  The 

3.89-mc  signal  is  generated  at  the 
transmitter  by  a  crystal  ascillator. 
In  the  receiver,  this  frequency  must 
be  generated  and  held  to  an  exact 
phase  relationship  relative  to  that 
at  the  transmitter.  This  is  accom¬ 
plished  by  using  the  color  synchro¬ 
nizing  information  or  burst,  con¬ 
sisting  of  about  9  cycles  of  the 

3.89-mc  subcarrier  on  the  back 
porch  following  each  horizontal 
sync  pulse. 

The  signal  from  the  output  of  the 
chroma  amplifler  is  applied  to  the 
burst  amplifler,  which  is  a  high- 
gain  amplifler  gated  on  by  the  hori¬ 


zontal  retrace  for  the  duration  of 
the  burst  interval.  The  output  of 
this  amplifler  then  contains  only  the 
separated  burst  signal.  This  signal 
is  applied  to  a  6AL5  phase  detector 
where  it  is  compared  with  the  sig¬ 
nal  from  the  local  3.89-mc  oscillator. 

A  d-c  voltage  is  developed  which 
is  proportional  to  the  phase  differ¬ 
ence  between  these  two  signals. 
This  d-c  voltage  is  applied  to  a  re¬ 
actance  tube  to  control  the  phase 
and  frequency  of  the  local  3.89-rac 
oscillator.  The  output  of  this  local 
oscillator,  through  a  buffer  stage, 
is  used  to  modulate  the  (B  -  Y)  de¬ 
coder  directly,  and  through  a  tuned 
circuit  introducing  a  90-degree 
phase  shift,  it  is  applied  to  the  color 
phase  alternation  multivibrator. 
This  is  a  flip-flop  multivibrator 
which  reverses  the  polarity  of  this 
local  oscillator  wave  at  fleld  rate. 
Thus  the  signal  applied  to  the 
(R  -  Y)  modulator  will  lead  that 
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applied  to  the  {B  -  Y)  modulator  by 
90  degrees  in  one  field  and  lag  it 
by  90  degrees  in  the  next  field. 

Attention  must  be  paid  to  the 
phase  of  this  alteration.  It  must 
flip  when  the  transmitter  flips  and 
flop  when  the  transmitter  flops.  To 
accomplish  this,  a  unit  called  a  field 
recognizer  is  used.*  The  necessary 
sensing  information  is  implicit  in 
the  ordinary  black  and  white  syn¬ 
chronizing  signal,  in  the  alternate 
field  interlacing.  The  field  recog¬ 
nizer  gates  in  a  horizontal  sync 
pulse  on  alternate  fields,  thus  pro¬ 
ducing  a  30-cycle  output. 

The  field  recognizer  circuit  is 
shown  in  Fig.  9.  The  composite 
stripped  sync  is  partly  integrated 
and  applied  to  the  grid  of  a  12AT7 
tube.  In  the  plate  circuit  of  this 
tube  is  a  transformer  having  a  sec¬ 
ondary  resonant  at  one-half  the 
horizontal  line  frequency.  The  in¬ 
tegrated  stripped  sync,  consisting 
primarily  of  vertical  sync  pulses, 
excites  this  resonant  circuit. 

On  one  field  the  peaks  of  this 
damped  wave  will  occur  in  phase 
with  the  horizontal  sync  pulses 
while  on  the  alternate  field  the  hori¬ 
zontal  sync  pulses  fall  on  the  axis 
of  the  damped  wave.  A  voltage 
pulse  from  the  horizontal  retrace, 
picked  up  from  a  winding  on  the 
horizontal  output  transformer,  is 
added  to  this  damped  wave,  and  the 
combined  signal  is  applied  to  the 
grid  of  the  other  half  of  the  12AT7 
tube. 

The  horizontal  pulse  at  the  begin¬ 
ning  of  one  field  will  ride  on  the 
peaks  of  the  damped  wave  and  have 
higher  amplitude  than  the  hori¬ 
zontal  pulses  at  the  beginning  of 
the  next  field,  which  are  riding  on 
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the  axis  of  the  damped  wave.  By 
clipping  the  peaks  of  this  composite 
wave  in  the  output  half  of  the 
12AT7,  one  or  two  horizontal  pulses 
are  gated  out  on  alternate  fields. 
This  then  is  the  30-cycle  wave  hav¬ 
ing  a  definite  sense  relative  to  the 
transmitted  signal. 

The  6SN7  gate  tube,  shown  at  the 
bottom  of  the  diagram,  gates  on 
this  field  recognizer  circuit  only 
during  the  vertical  retrace  interval 
to  improve  its  signal-to-noise  ratio, 
since  it  is  then  only  responsive  for 
a  fraction  of  the  total  time.  The 
30-cycle  pulse  from  this  field  recog¬ 
nizer  unit  is  applied  to  one  grid  of 
the  epa  flip-flop  multi-vibrator.  The 
60-cycle  vertical  retrace  pulse  is 
applied  to  the  other  grid,  with  the 
result  that  the  flip-flop  multivibra¬ 
tor  is  driven  in  the  correct  phase 
at  all  times. 

Scanning  Circuits 

The  horizontal  and  vertical  scan¬ 
ning  circuits  are  quite  conventional. 
The  main  difference  between  those 
used  in  this  receiver  and  those  in 
standard  black  and  white  receivers 
is  that  somewhat  more  scanning 
power  is  required,  since  the  tricolor 
kinescope  has  a  2-inch  neck  with  a 
large  yoke  and  requires  more  scan¬ 
ning  current.  The  high  voltage  for 
the  kinescope  is  a  regulated  r-f  sup¬ 
ply  delivering  20,000  volts  at  about 
300  microamperes  for  an  average 
picture.  Regulation  is  required  in 
this  supply  to  maintain  color  regis¬ 
tration  under  variations  in  beam 
current. 

Some  special  circuitry  in  conjunc¬ 


tion  with  the  scanning  is  required 
for  the  RCA  tricolor  tube  to  main¬ 
tain  correct  color  registration.* 
These  circuits,  known  as  dynamic 
convergence  circuits,  are  outlined 
in  Fig.  10.  After  the  d-c  potentials 
and  magnets  at  the  tube  neck  are 
adjusted  to  bring  the  beams  from 
all  three  guns  into  registry  at  the 
center  of  the  tube,  a-c  signals  must 
be  applied  to  the  convergence  and 
focus  electrodes  to  maintain  con¬ 
vergence  and  focus  of  the  three 
beams  over  the  entire  face  of  the 
tube. 

Parabolic  waves  derived  from  the 
cathodes  of  the  horizontal  and  ver¬ 
tical  output  tubes  are  applied  to 
amplifiers.  Some  phasing  and 
shaping  of  these  waves  is  done  in 
these  amplifier  stages.  The  outputs 
of  the  two  amplifiers  are  combined 
in  series,  through  transformers,  to 
form  the  combined  dynamic  con¬ 
vergence  and  focus  waves,  which 
are  applied  to  the  picture  tube.  By 
careful  adjustment  of  the  ampli¬ 
tude  and  phase  of  these  conver¬ 
gence  waves,  good  registration  of 
the  colors  can  be  obtained  over  the 
entire  face  of  the  tube. 
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Measuring  Minute 
Capacitance  Changes 


Resonant  bridge  carrier  system  permits  accurate  resolution  of  minute  mechanical  motions 
that  produce  capacitance  changes  as  small  as  0.001  or  less.  Equipment  is  unaffected 
by  relatively  severe  extraneous  disturbances 
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VARIOUS  METHODS  have  been  de¬ 
veloped  for  the  measurement 
of  minute  changes  in  capacitance. 
The  method  to  be  described  has 
been  employed  successfully  to  solve 
many  problems  in  the  measurement 
of  physical  quantities  which  here¬ 
tofore  have  been  considered  very 
nearly  insuperable.  Other  methods 
tried  have  fallen  far  short  by  com¬ 
parison. 

The  system  utilizes  a  doubly- 
resonant  capacitance  bridge  circuit 
and  a  unique  phase-amplitude-sen¬ 
sitive  discriminator.  The  circuits 
are  extremely  stable  and  little 
affected  by  changes  in  circuit- 
parameter  values  other  than  in  the 
bridge  arms.  A  wide  dynamic 
range  of  frequency  response  ex¬ 
tending  from  0  to  20,000  cps  or 
more  is  an  inherent  property  of 
the  system. 

Figure  1  is  a  functional  block  dia¬ 
gram  of  the  system,  and  Fig.  2 
shows  a  typical  response  curve. 

Measurement  System 

In  the  bridge,  resonance  at  a 
low  radio-frequency  carrier  is  in¬ 
duced  in  two  modes.  This  bridge 
circuit  is  excited  via  a  low-im¬ 
pedance  transmission  line  from  the 
crystal-controlled  oscillator. 

The  bridge  is  initially  balanced. 
When  unbalance  occurs,  the  re¬ 
sultant  signal  current  is  trans¬ 


mitted  via  another  low-impedance 
transmission  line  to  the  signal  am¬ 
plifier.  The  output  voltage  of  the 
amplifier  is  impressed  on  a  special 
discriminator  circuit  in  which  the 
sense  or  direction  of  the  bridge 
unbalance  is  determined.  A  d-c 
signal  voltage  of  the  proper  -am¬ 
plitude  and  polarity  is  imposed  on 
the  output  stage  which  serves  as 


a  voltage  or  current  amplifier  to 
drive  an  appropriate  recording  de¬ 
vice. 

Bridge  Circuit 

The  arms  of  the  bridge  consist 
of  four  capacitors,  one  or  two  of 
which  are  active  in  the  measure¬ 
ment  process.  It  is  the  purpose 
of  the  bridge  circuit  to  modulate 
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no.  1 — RMOBont  bridg*  ia  k«7  to  high  MnalliTitT  Oi  Iho  copacitaaco-incroinonl- 
moaaurlng  ayalam  ahown  in  block  dlagroni 


the  driving  voltage  in  a  manner 
such  that  only  the  sideband  com* 
ponents  of  a  modulated  carrier- 
voltage  wave  are  produced  at  the 
output  terminals  of  the  bridge.  The 
bridge  circuit  is  shown  schemat¬ 
ically  in  Fig.  3. 

The  inductive  elements  that  link 
the  driver  amplifier  to  the  bridge 
are  critically  coupled  under  oper¬ 
ating  conditions.  A  very  high 
bridge-exciting  voltage  is  thus  de¬ 
veloped  with  little  actual  driving 
energy.  The  driver  transformer  is 
resonated  by  the  diagonal  capac¬ 
itance  of  the  bridge  from  the  point 
1  to  the  point  3. 

Likewise  the  detector  trans¬ 
former  is  resonated  by  the  other 
diagonal  capacitance.  This  condi¬ 
tion  of  resonance  is  independent  of 
that  induced  in  the  driver-trans- 
former.  The  detector  transformer 
is  overcoupled  to  the  amplifier  to 
improve  the  sideband  frequency 
response. 

With  the  bridge  in  perfect  bal¬ 
ance,  no  voltage  is  developed  across 
the  detector-transformer  even 
though  a  resonant  condition  exists 
which  includes  this  transformer. 
Since  the  capacitors  are  part  of  a 
resonant  circuit  with  the  driver 
transformer,  and  the  circulating 
current  in  each  of  the  four  arms  is 
relatively  high,  the  most  minute 
unbalance  in  the  capacitance  of  the 
arms  produces  a  relatively  large 
output  voltage  across  the  resonant 
detector-transformer. 

The  magnitude  and  phase  of  the 
output  voltage  are  proportional  to 


the  degree  and  sense  of  unbalance, 
and  to  the  magnitude  of  the  quies¬ 
cent  resonant  currents  induced  in 
the  bridge  arms. 

Calibration 

The  method  chosen  for  calibra¬ 
tion  is  precise  and  accuracy  may 
be  made  as  high  as  desired  by  the 
exercise  of  reasonable  care,  and  by 
the  selection  of  high-quality  ma¬ 
terials. 

As  shown  in  Fig.  4A,  one  arm  of 
the  bridge  is  shunted  by  a  series 
circuit  consisting  of  a  very  small 
capacitor  and  a  very  large  capacitor. 
If  the  large  one  is  short  circuited, 
the  effective  capacitance  change 
induced  in  the  arm  may  be  derived 
quite  easily. 

Balancing 

The  bridge  may  be  balanced  at 
some  physical  distance  from  the 
gage  by  means  of  a  cable  as  shown 
in  Fig.  4B.  This  method  is  some¬ 
what  similar  to  the  balancing 
method  employed  in  the  Wien 
Bridge  circuit.  The  balancing  con¬ 
trols  are  shunted  by  the  cable 
capacitance  and  their  effectiveness 
and  range  of  compensation  is  re¬ 
duced  as  the  length  of  the  cable 
is  increased. 

StabiUty 

This  measurement  system  has 
been  designed  around  one  particu¬ 
lar  theme;  that  there  must  be  out¬ 
put  signal  to  the  recorder  only  when 
there  is  a  change  in  balance  in  the 
bridge.  The  present  limitation  in 


practical  use  is  not  associated  with 
the  measurement  system  at  all  but 
rather  turns  out  to  be  inconstancy 
in  the  capacitance  of  the  bridge 
arms  themselves. 

It  is  imperative  that  the  wiring 
in  the  bridge  compartment  be 
rigidly  fixed  relative  to  adjacent 
circuit  components.  This  is  accom¬ 
plished  by  embedding  the  complete 
bridge  section  in  a  thermosetting 
plastic  or  resin. 

It  is  essential  that  the  driver 


FIG.  2 — Orwoll  fr*qu*ncT-rMponM  o< 
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106 


Jaitucrr,  1953  — ELECntONICS 


serves  as  an  extremely  sharp  filter 
and  is  at  the  same  time  the  fre- 
quency-determininsr  element 

The  signal  amplifier  consists  of 
two  stages  of  conventional  pentode 
amplification.  A  precision  step 
attenuator  is  ganged  with  a  switch 
for  selecting  calibrating  capacitors 
to  suit  the  attenuator  setting.  Thus 
a  known  change  in  the  bridge  may 
be  directly  compared  with  the  un¬ 
known  capacitance  change  being 
measured. 

Null  Indicator 

Initial  balance  must  be  obtained 
for  both  reactance  and  resistance 
and  a  null  indicator  is  necessary 
to  obtain  this  balance.  A  pentode 
amplifier  tube  is  arranged  in  a 
special  reflex  circuit  so  that  its 
voltage  gain  is  utilized  at  the  car¬ 
rier  frequency  and  at  the  same 
time  it  serves  as  a  d-c  amplifier 
for  the  metering  circuit.  The  de¬ 
flection  of  the  null  indicating  meter 
is  approximately  logarithmic  on  an 
inverse  scale. 

Four  distinct  amplitude-modu¬ 
lated  carrier  wave  voltages  are 
developed  in  the  discriminator  and 
are  impressed  separately  on  diode 
rectifiers.  The  output  current  of 
each  pair  of  diodes  flows  in  an  inde¬ 
pendent  load  resistor.  The  resultant 
signal  ventages  are  filtered  and  fed 
to  the  grids  of  a  push-pull  output 
stage.  The  differential  output  volt¬ 
age  is  directly  related  to  the  degree 
and  sense  of  unbalance  in  the 
bridge. 


and  detector  transformers  be  com¬ 
pletely  shielded  from  each  other 
electrically  to  prevent  induced  stray 
currents  in  the  detector  trans¬ 
former.  Examples  of  this  construc¬ 
tion  are  shown  in  Fig.  5. 

If  these  precautions  are  observed 
and  good  engineering  practices  are 
exercised  in  the  construction  of  the 
electronic  portion  of  the  system,  it 
will  be  found  that  this  system  is 
free  from  microphonics. 

Many  physical  measurement  prob¬ 


lems  require  a  transducer  or  gage 
with  a  high  natural  frequency. 
Since  in  most  cases  the  sensitivity 
of  a  gage  is  inversely  proportional 
to  the  square  of  its  natural  fre¬ 
quency,  the  burden  of  providing 
suitable  amplification  falls  on  the 
associated  electronic  measurement 
system. 

The  overall  schematic  diagram  of 
the  system  is  shown  in  Fig.  6.  The 
oscillator  uses  the  so-called  boot¬ 
strap  circuit  wherein  the  crystal 
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F-M  Recording  in 

Information  on  tape  from  battery-operated  magnetic  recorder  in  guided  missile  is 
decoded  and  recorded.  High  accuracy  in  speed  control  is  obtained  by  separate  4-kc  chan¬ 
nel  on  tape  that  minimizes  speed  variation  between  recorder  and  playback  drive  motors 


Two  METHODS  of  recovering  in¬ 
formation  originating  at  a  re¬ 
mote  location  consist  of  telemeter¬ 
ing  the  information  over  a  wire  or 
space  link  and  of  recording  the  in¬ 
formation  on  a  medium  such  as 
magnetic  tape  and  later  transcrib¬ 
ing  this  information  into  suitable 
form  for  evaluation.  This  paper  is 
concerned  with  the  second  method. 

Equipment  was  used  in  conjunc¬ 
tion  with  a  198-channel,  100-track 
battery-operated  magnetic  recorder 
designed  to  fit  into  the  nose  of  a 
missile  during  flight.  Operating 
conditions  of  the  recorder  were 
such  as  to  require  the  use  of  stain¬ 
less-steel  recording  tape.  Tape 
speed  variations  had  to  be  held  to 
closer  than  about  2i  percent  toler¬ 
ance. 

After  a  recording  is  made  of  the 
pertinent  flight  data,  the  magnetic 
tape  record  is  jettisoned  and  later 
recovered  for  playback  and  trans¬ 
cription  at  a  ground  station.  The 
f-m  transcriber  accepts  a  multiplex 
signal  from  a  playback  head  of  the 
ground  playback  machine  and  re¬ 
cords  the  information  on  a  suitable 
graphical  recording  medium. 

P-M  Channels 

Information  at  the  input  of  the 
transcriber  is  in  the  form  of  two 
f-m  signals,  each  occurring  in  a 
band  or  channel  of  frequencies 
separated  from  the  other  by  100 
cycles.  The  first  band,  channel  1, 
ranges  from  4,100  to  5,600  cycles 
and  the  second  band,  channel  2, 
ranges  from  6,700  to  7,900  cycles. 
The  transcriber  separates  the  two 
channels  of  information,  demodu¬ 
lates  the  information  by  discrimi¬ 
nating  the  exact  signal  frequencies 
in  each  channel,  and  records  this 
information  as  a  function  of  time 


on  a  suitable  graphical  recorder. 

Since  the  information  in  either 
channel  is  determined  by  the  in¬ 
stantaneous  signal  frequency  in 
that  channel,  any  difference  in  the 
instantaneous  tape  speed  of  record¬ 
ing  and  playback  will  result  in  an 
erroneous  signal  frequency.  Con¬ 
current  with  the  information  sig¬ 
nal,  the  transcriber  is  furnished  a 
reference  frequency  from  a  second 
magnetic  playback  head  for  tape 
speed  error  compensation.  This 
reference  frequency  is  recorded  on 
the  magnetic  tape  as  a  constant 
frequency  of  four  kc  and,  during 
playback,  any  difference  in  the  in¬ 
stantaneous  speed  of  recording  and 
playback  will  result  in  variations 
of  the  reference  frequency.  These 
variations  are  detected  in  playback 
and  are  used  to  correct  for  errors 
in  the  information  channels. 

Principle  of  Operation 

The  basic  idea  of  the  f-m  tran¬ 
scriber  is  illustrated  in  Fig,  1.  The 
signal  input  is  fed  into  the  preamp¬ 


lifier  where  it  is  amplified  and  fed 
to  two  selective  filters  which  sep¬ 
arate  the  two  channels.  The  in¬ 
formation  in  each  channel  is  then 
further  amplified  and  limited.  At 
this  point  the  signals  are  fed 
separately  into  the  signal  discrim¬ 
inator  where  they  are  further  lim¬ 
ited  and  deprived  of  their  harmonic 
content  by  the  low-pass  filters.  The 
resulting  signals  are  then  of  con¬ 
stant  amplitude  with  the  informa¬ 
tion  in  either  signal  a  function  of 
its  instantaneous  frequency.  The 
signals  are  then  fed  through  com¬ 
pensating  amplifiers  and  R-C  dis¬ 
criminators  producing  a  voltage 
output  in  each  case  which  is  di¬ 
rectly  proportional  to  the  recorded 
signal  frequency. 

Reference  Signal 

A  second  reference  signal,  orig¬ 
inating  from  a  second  magnetic 
track  on  the  same  type  as  the  infor¬ 
mation  signals,  is  fed  into  the  ref¬ 
erence  discriminator.  This  signal  is 
amplified,  limited  and  filtered  in  the 
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same  way  as  the  information  sig¬ 
nals.  The  reference  signal  is  then 
discriminated  producing  an  output 
voltage  proportional  to  the  instan¬ 
taneous  reference  frequency.  If 
the  reference  frequency  input  is  the 
same  as  has  been  recorded  on  the 
tape,  the  discriminator  output  will 
be  zero.  As  this  frequency  deviates 
in  either  direction  from  the  re¬ 
corded  frequency,  due  to  tape  speed 
variations  during  recording  and 
playback,  the  reference  discrimi¬ 
nator  output  will  be  a  positive  or 
negative  voltage. 

The  output  voltage  is  fed  into 
the  signal  discriminator,  where  it  is 
used  to  shift  the  operating  charac¬ 
teristics  of  the  compensating  ampli¬ 
fiers  and  signal  discriminators  in 
order  to  correct  for  the  information 
signal-frequency  errors  due  to  the 
tape  speed  variations.  The  two 
information  outputs  of  the  signal 
discriminator  are  then  fed  to  the 
d-c  amplifier  where  the  voltage 
variations  are  converted  into  cur¬ 
rent  variations  for  application  to 


the  galvonometer  elements  of  the 
recording  oscillograph. 

Signal  Preamplifier 

The  circuit  diagram  for  the  sig¬ 
nal  preamplifier  is  shown  in  Fig.  2. 
Amplification  is  accomplished  by 
three  stages  of  conventional  capaci¬ 
tance-coupled  amplifiers  with  the 
separation  filters  sandwiched  ahead 
of  the  last  stage  to  prevent  satura¬ 
tion  of  the  filters  at  the  higher  volt¬ 
age  levels.  The  system  was  de¬ 
signed  for  input  levels  of  from  100 
microvolts  to  10  millivolts  rms  and 
the  amplifiers  provide  60  db  of 
amplification  furnishing  a  maxi¬ 
mum  of  10  volts  rms  to  the  limiter. 

Separation  filters  are  of  the  Lr-C 
type  with  a  characteristic  imped¬ 
ance  of  10,000  ohms.  Specifications 
on  the  filters  require  that  they  be 
flat  to  within  20  db  over  the  channel 
bandpass  frequencies.  They  must 
also  be  down  40  db  or  more  from 
the  minimum  value  over  the  band¬ 
pass  at  frequencies  greater  than 
100  cycles  on  either  side  of  the  band¬ 


Th«  complete  equipment  Is  houeed  in  a 
linqle  cabinet  with  five  compartment* 


pass  region.  Provision  is  made  to 
bypass  the  channel  2  separation 
filter  in  caste  it  is  desired  to 
transcribe  only  a  single  cbannel. 
This  will  allow  a  wider  bandpass 
region  and  increa.se  the  signal-to- 
noise  level  at  the  bandpass  extremes. 

To  obtain  the  required  degree  of 
limiting  necessary  to  realize  the 
desired  accuracy,  it  was  necessary 
to  clip  the  input  wave  .severely  and 
recover  the  fundamental  by  elimi¬ 
nating  the  harmonic  content  of  the 
resulting  wave.  Considerable  effort 
was  spent  to  obtain  symmetrical 
clipping  to  keep  the  fundamental 
component  of  the  output  wave  con¬ 
stant  with  the  expected  variations 
in  input  level  and  to  minimize  the 
even  harmonic  content  of  the  wave. 

The  entire  limiter  consists  of  five 
stages  of  symmetrical  clippers  re¬ 
sulting  in  a  fundamental  content 
constant  to  within  0.5  percent  for 
input  voltage  variations  down  ^o 
60  db  below  ten  volts. 

The  clipping  operation  is  ob¬ 
tained  by  driving  the  first  half  of 
the  6SC7  twin  triode  well  beyond 
its  cutoff  point.  The  resulting  wave 
at  the  cathode  is  then  clipped  on  the 
positive  half  of  the  wave  by  driving 
the  second  half  of  the  6SC7  beyond 
its  cutoff  point.  The  potentiometer 
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FIG.  3 — Schematic  diagram  of  the  reference  dUcriminator 


in  the  cathode  circuits  adjusts  for 
symmetry  of  the  output  wave. 

Ditcriminator  Circuits 

The  purpose  of  the  reference  dis¬ 
criminator  is  to  provide  an  output 
voltage  proportional  to  the  instan¬ 
taneous  frequency  of  the  reference 
signal  input.  The  required  voltage 
difference  to  correct  for  ±  2.5-per¬ 
cent  tape  speed  variation  was  de¬ 
termined  to  be  of  the  order  of 
±  two  volts.  This  required  a  dis¬ 
criminator  whose  sensitivity  was 
about  10  volts  per  kc,  which  is  con¬ 
siderably  greater  than  any  standard 
discriminator  circuit.  A  special 
discriminator  was  developed  for 
this  application. 

Figure  3  shows  the  circuit  of  the 
reference  discriminator.  Amplifier 
and  limiter  sections  are  similar  to 
those  employed  in  the  information 
channels.  Output  of  the  amplifier- 
driver  is  applied  across  an  R-C 
phase  splitting  circuit  whose  output 
voltages  are  equal  and  essentially 
90  deg  out  of  phase  over  the  fre¬ 
quency  range  of  4  kc  ±2\  percent 
One  of  the  outputs  of  the  phase 
splitter  is  fed  directly  to  Vt  and 
then  into  a  balanced  rectifier.  The 
second  output  is  fed  into  a  bridged- 
T  network,  amplified  and  fed  to 
the  rectifiers  in  push-push  fashion. 

In  order  to  understand  the  dis¬ 
criminator  action,  consider  Fig.  4 
which  shows  a  plot  of  the  amplitude 
and  phase  characteristics  of  the 
bridged-T  network.  The  inductor 
is  adjusted  so  that  /.  occurs  at  4  kc. 
Next  consider  Fig.  6  which  illus¬ 
trates  the  discriminating  action  at 


the  rectifier  circuit.  When  the 
reference  frequency  is  equal  to  /, 
=  4  kc,  Ct  will  be  in  quadrature  with 
c,  and  with  magnitude  zero.  As  the 
reference  frequency  deviates  on 
either  side  of  the  design  center  fre¬ 
quency,  a  positive  or  negative  volt¬ 
age  will  occur  at  the  output  termi¬ 
nals  of  the  rectifier. 

The  basic  function  of  the  signal 
discriminator  is  to  supply  two  out¬ 
put  voltages  which  are  proportional 
to  the  instantaneous  signal  fre¬ 
quencies  recorded.  To  perform  this 
function,  an  R-C  disciiminator  is 
used  in  conjunction  with  a  compen¬ 
sating  amplifier  to  make  a  highly 
linear  frequency  discriminator  over 
the  channel  bandpass  regions.  To 
correct  for  tape  speed  variations, 
the  capacitative  arm  in  the  discrim¬ 
inator  circuits  is  instantaneously 
adjusted  by  the  reference  discrim¬ 
inator  output  voltage.  The  result¬ 
ing  effect  is  to  shift  the  signal  dis¬ 
criminator  output  characteristics 
in  such  a  way  that  the  output  volt¬ 
age  is  proportional  to  the  signal 
frequencies  recorded  rather  than 
those  being  played  back. 

The  circuit  diagram  of  one  chan¬ 
nel  of  the  signal  discriminator  unit 
is  shown  in  Fig.  6.  The  symmetri¬ 
cally  clipped  wave  of  the  limiter  is 
fed  through  the  low-pass  filter  that 
removes  the  harmonics.  The  filter 
is  flat  to  within  0.7  percent  over  the 
channel  bandpaps  frequencies  and 
is  down  greater  than  40  db  at  the 
third  b.armonic  of  the  lowest  fre¬ 
quency  in  the  channel  region. 

The  discriminator  consists  of  an 
R-C  voltage  divider  and  a  rectifier 


circuit.  The  capacitance  arm  of  the 
R-C  circuit  is  composed  of  a  fixed 
capacitor  and  a  high  Q  variable  ca¬ 
pacitor*  (6J6)  in  parallel.  If  e«c 
is  the  voltage  applied  to  the  R-C 
network,  the  rectified  output  volt¬ 
age  will  be 


Vt  «  - - '  -  enc  (1) 

where  w,  =  1/RC.  Except  for  the 
denominator  in  Eq.  1,  this  is  ex¬ 
actly  the  relation  required  for  a 
pure  ratio"  discriminator.  To  ob¬ 
tain  the  desired  expression,  a  com¬ 
pensation  amplifier  was  inserted  be¬ 
tween  the  harmonic  filter  and  the 
R-C  network  whose  transfer  func¬ 
tion  is 

I 

|-fi - 

where  Qm  is  the  transconductance 
of  the  6AC7,  R,  is  amplifier  plate 
resistance,  R.  is  amplifier  cathode 
resistance,  e  is  a  constant  voltage 


FIG.  4 — Tronaiar  choractarisUca  oi  tha 
bridgad-T  natwork 


FIG.  S— Diacrlminatiag  charactariaUca 
ei  tha  ractUying  clrcuil 
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FIG.  6 — Schamotlc  dioqrain  oi  tli*  tiqnal  dlscrimlBator  unit 


input  from  the  harmonic  filter,  C. 
is  cathode  bypass  capacitance  and 

<i>«  =  l/Rt  C/». 

It  is  evident  that  if  QmR,  is 
sufficiently  larg^e,  the  denominator 
of  Eq.  2  will  be  substantially  con¬ 
stant  over  the  channel  bandpass 
region  and  the  rectified  output  will 
become 


V,  « 


(3) 


Experimental  tests  show  that  the 
amplifier  is  linear  to  within  0.6  per¬ 
cent  of  its  full-scale  output  of  20 
ma.  The  output  may  be  coupled  to 
almost  any  standard  recording 
galvanometer. 

Conclusion 

The  transcriber  was  designed  to 
decode  and  to  record  graphically 


With  the  values  used  in  the  com¬ 
pensation  amplifier  circuit,  Fig.  6, 
the  denominator  of  Eq.  2  is  constant 
to  within  0.2  percent  over  the  chan¬ 
nel  bandpass  frequencies. 

The  reactance  tube  employed  in 
both  the  R-C  circuit  and  the  com¬ 
pensating  amplifier  is  used  to  vary 
<0.  in  Eq.  3  to  correct  automatically 
for  tape  speed  variations. 

0-C  Amplifier 

The  purpose  of  the  d-c  amplifier 
in  the  transcriber  is  to  transform 
the  voltage  outputs  of  the  signal 
discriminator  into  suitable  form  for 
application  to  the  galvanometer 
elements  in  a  recording  oscillo¬ 
graph.  This  essentially  requires 
that  the  d-c  amplifier  act  as  a  volt¬ 
age- to-current  converter. 

The  circuit  of  one  channel  of  the 
d-c  amplifier  is  shown  in  Fig.  7. 
The  circuit  consists  of  two  stages 
of  cross-coupled  d-c  amplification* 
and  a  stage  of  6AC6  current  driv¬ 
ers.  Sensitivity  of  the  d-c  amplifier 
is  22  ma  per  volt  when  loaded  with 
a  45-ohm  resistance.  This  sensi¬ 
tivity  may  be  varied  over  a  range 
of  about  three  to  one  by  use  of  the 
1,000-ohm  series  potentiometer. 


f-m  information  which  had  been 
remotely  recorded  on  a  multitrack 
magnetic  tape.  The  problem  of  de¬ 
coding  f-m  on  magnetic  tape  is  ag¬ 
gravated  by  errors  introduced  by 
variations  between  the  recording 
and  playback  speeds  of  the  mag¬ 
netic  tape.  To  correct  for  these 
errors,  a  constant  reference  fre¬ 
quency  is  recorded  on  one  of  the 
magnetic  tracks  and  the  frequency 
of  this  reference  signal  on  playback 
is  used  to  automatically  adjust  the 
information  signal  discriminators 
to  produce  an  output  voltage  pro¬ 
portional  to  the  original  recorded 


signal  frequencies. 

The  over-all  linearity  of  the 
transcriber  was  checked  by  record¬ 
ing  a  series  of  known  standard  fre¬ 
quencies  and  on  playback  measuring 
the  deviations  recorded  on  the  re¬ 
cording  oscillograph.  A  resulting 
plot  of  the  spot  deviation  as  a  func¬ 
tion  of  signal  frequency  is  linear 
to  within  0.5  percent.  Dynamic  re¬ 
sponse  is  considerably  more  difficult 
to  define  explicitly  because  of  the 
complex  nature  of  the  angular  mod¬ 
ulation  process*.  However,  the  in¬ 
strument  was  designed  to  be  flat 
out  to  100  cycles. 

The  present  limiting  factor  on 
dynamic  response  is  the  filter  re¬ 
sponse  at  the  output  of  the  signal 
discriminators  and  this  may  be 
modified  to  increase  the  frequency 
response  of  the  output  signal.  The 
only  requirement  of  these  filters  is 
that  they  eliminate  the  channel  car¬ 
rier  frequencies  from  the  detected 
output.  Beyond  this  they  may  be 
designed  to  cutoff  at  as  high  a  fre¬ 
quency  as  desired. 

The  author  wishes  to  acknowl¬ 
edge  major  contributions  by  J.  N. 
Van  Scoyoc,  J.  L.  Murphy,  W.  Goss 
and  H.  L.  Reichert  of  the  Armour 
Research  Foundation.  Apprecia¬ 
tion  is  also  expressed  for  the  co¬ 
operation  of  the  United  Aircraft 
Corporation,  Hartford,  Connecticut. 
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High-Fiequency 
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FIG.  2 — Trontlator  totrodo  used  oi  o 


qround«d-bot«  omplliior 


ior  tho  circuit  abown  In  Flq.  2 


FIG.  4 — SimpU  tunod  ompIUlor  circuit 


•how  tho  arailoblo  gain  In  tho  circuit 
ol  Fig.  4.  Tho  dottod  curro  ahowa  tho 
compulod  iocua  oi  tho  poaka 


IF  A  FOURTH  electrode  is  added  to 
a  conventional  junction  tran¬ 
sistor  and  biased  in  a  suitable  way, 
the  base  resistance  of  the  transistor 
is  reduced  by  a  substantial  factor. 
Because  of  this  reduction  in  base 
resistance,  the  transistor  may  be 
used  at  frequencies  ten  times  or 
more  higher  than  would  otherwise 
be  possible. 

Two  other  factors  that  are  re¬ 
sponsible  for  the  improvement  in 
higrh-frequency  response  are  that 
the  cutoff  frequency  of  the  current 
Kain  x  has  been  increased  by  using 
thinner  p  layers  and  that  the  col¬ 
lector  capacitance  has  been  reduced 
by  decreasing  the  area  of  the  col¬ 
lector  junction  to  approximately 
10'*  square  inches. 

The  configuration  of  the  junction 
tetrode  and  its  symbol  designation 
are  shown  in  Fig.  1.  The  fourth 
electrode,  designated  6„  is  con¬ 
nected  to  the  p  layer  in  the  same 
manner  as  the  base  connection  is 
made  but  on  the  opposite  side  of  the 
bar. 

Performance  of  the  tetrode 
transistor,  as  discussed  in  the  suc¬ 
ceeding  portion  of  this  paper,  will 
be  under  the  conditions  of  a  fixed 
current  bias  /»  applied  between  the 
base  and  the  added  electrode. 
A  suitable  value  of  this  bias  makes 
the  potential  of  6,  and  — 6  v  with 
respect  to  base.  Emitter  and  col¬ 
lector  electrodes  are  biased  about 
the  same  as  in  conventional  junc¬ 
tion  transistors. 

With  these  operating  conditions, 
the  part  of  the  emitter  junction 
near  h.  is  biased  in  the  reverse  di¬ 
rection  and  does  not  emit  electrons 
into  the  p  layer.  That  part  of  the 
emitter  junction  in  the  immediate 


vicinity  of  the  .base  contact  is  the 
only  part  of  the  emitter  junction 
biased  in  the  proper  direction  to 
serve  as  an  emitter.  All  the  tran¬ 
sistor  action  therefore  takes  place 
near  the  base  contact  and  this  fact 
accounts  for  the  reduction  in  base 
resistance  r,  and  the  resultant  im¬ 
proved  high-frequency  perform¬ 
ance.  Good  high-frequency  proper¬ 
ties  are  not  dependent  on  a  critical 
setting  of  6,  bias.  All  values  be¬ 
tween  one  and  two  ma  have  been 
found  satisfactory. 

For  one  particular  junction 
transistor  tetrode,  with  no  bias  on 
b,,  the  base  resistance  was  1,100 
ohms.  As  — /»,  was  increased  to  two 
ma,  r»  decreased  to  about  40  ohms. 
As  — /,j  was  increased  from  0  to 
two  ma,  current  gain  decreased 
from  0.99  to  about  0.75,  causing  an 
increase  in  bandwidth  at  the  ex¬ 
pense  of  gain. 

Collector  resistance  r,  is  reduced 
appreciably  by  the  bias  applied  to 
b,  in  the  direction  of  decreasing 
gain.  Emitter  resistance  r.  is  in¬ 
creased  as  — /„  is  increased  in  the 
range  from  one  to  two  ma  but  the 
total  change  in  r.  is  not  very  great. 

High-Frequency  Considerations 

When  considering  the  dependence 
of  »  on  frequency,  it  is  convenient 
to  define  an  a  cutoff  frequency  /.a 
as  the  frequency  at  which  the  mag¬ 
nitude  of  a  has  been  reduced  from 
its  low-frequency  value  by  a  factor 
of  1/V2.  This  frequency  is  in  the 
order  of  16  to  20  me. 

It  has  been  shown'  that  /.a  should 
be  inversely  proportional  to  the 
square  of  the  thickness  of  the  p 
layer  and  should  be  about  20  me  for 
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Transistor  Tetrode 


Sine-wave  oscillators  at  frequencies  up  to  130  me  and  tuned  amplifiers  with  substantial 
gain  at  frequencies  of  50  me  or  higher  are  obtained  by  using  junction  transistors  with  an 
added  connection  to  the  base  electrode  biased  negative  at  six  volts 


the  p  layers  of  roughly  0.0005  in. 
used  in  these  transistors.  ^ 

Figure  2  is  a  circuit  in  which  the 
transistor  tetrode  is  used  as  a 
grounded-base  amplifier  between  a 
generator  of  internal  resistance  R„ 
and  a  load  resistance  R^.  A  tran¬ 
sistor  having  the  following  char¬ 
acteristics  was  used  in  the  circuit: 
r,  =  6.9  ohms,  r,  =  92.5  ohms,  r, 
=  0.825  megohms,  a.  =  0.82,  /,.»  = 
18.5  me  and  C,  =  1.5  |X(i/. 

Response 

Measured  response  of  this  tran¬ 
sistor  in  the  circuit  of  Fig.  2  is 
shown  in  Fig.  3.  With  Rl  =  5,100 
ohms,  the  gain  is  22.3  db  and  the 
3-db  point  is  at  5  me.  This  is  com¬ 
parable  with  the  performance  of 
good  vacuum  tubes.  If  the  transis¬ 
tor  is  used  as  a  triode  in  the  same 
circuit  by  making  — /»,  =  0,  the 
cutoff  frequency  is  reduced  to  ap¬ 
proximately  0.5  me. 

As  shown  in  the  lower  solid  curve 
of  Fig.  3,  reducing  Ri  to  2,460  ohms 
raises  the  cutoff  frequency  to  10  me 
and  reduces  the  low-frequency  gain 
to  18.4  db. 

If  a  grounded-base  amplifier  is 
driven  by  a  resistive  generator,  the 
output  impedance  of  the  amplifier 
looks  like  a  resistance  and  a  capaci¬ 
tance  in  parallel.  If  the  amplifier 
is  loaded  by  a  shunt  inductance  and 
resistance  as  shown  in  Fig.  4,  the 
inductance  will  resonate  with  the 
output  capacitance  to  give  a  peaked 
response.  Maximum  gain  will  be 
obtained  at  the  frequency  of  reso¬ 
nance  when  Ri  is  adjusted  for 
match. 

The  curves  shown  in  Fig.  6  were 
obtained  by  varying  the  load  in¬ 


ductance  to  obtain  various  resonant 
frequencies  and  then  adjusting  Ri 
at  each  frequency  to  give  maximum 
gain.  Measured  gain  at  50  me  is 


FIG.  6 — Output  Impudance  of  a 
qroundad-lxit*  ttag*  in  tarms  oi  ihunt 
raaUtonc*  and  capacitance 


FIG.  7 — Bandpass  ompIUisr  stag* 


FIG.  t — An  oscUlotor  dicuit  suitabto 
ior  naa  with  lunction  tatradas 


11.8  db.  Figure  6  shows  the  meas¬ 
ured  values  of  output  impedance  of 
the  stage  in  terms  of  an  equivalent 
parallel  resistance  and  capacitance. 

Bandpass  Amplifiers 

The  low  values  of  output  capaci¬ 
tance  and  resistance  shown  in  Fig. 

6  indicate  that  it  should  be  possible 
to  build  reasonably  wide  bandpass 
amplifiers  without  much  sacrifice  in 
gain  as  compared  to  the  values 
shown  for  narrow-band  amplifiers 
in  Fig.  5.  The  stage  shown  in  Fig. 

7  was  designed  to  pass  a  9-mc  band 
of  frequencies  centered  around  32 
me.  The  resultant  gain  is  15  db, 
giving  a  gain-band  product  of  280 
me. 

The  circuit  of  Fig.  8  was  used  to 
observe  the  performance  of  transis¬ 
tor  tetrodes  as  oscillators  at  high 
frequencies.  Provision  is  made  for 
adjusting  the  value  of  capacitance 
in  the  feedback  path  to  the  emitter. 
At  higher  frequencies,  the  input 
impedance  at  the  emitter  tends  to 
become  inductive  and  it  is  neces¬ 
sary  to  adjust  the  capacitor. 

Most  of  the  tetrodes  used  in  this 
circuit  produced  sinusoidal  oscilla¬ 
tions  up  to  frequencies  as  high  as 
80  to  100  me,  with  some  at  100  and 
130  me.  Between  40  and  75  me, 
measured  output  was  approximately 
one  milliwatt  for  one  transistor.  At 
100  me,  output  is  0.25  milliwatt  and 
at  115  me,  0.06  milliwatt.  Collector 
dissipation  was  held  to  about  30 
milliwatts  during  the  measure¬ 
ments. 
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Press  Safety  Control  Uses 
Radioactive  Wristband 


When  operator's  hand  is  in  danger  zone  of  punch  press,  gamma  radiation  from  radium- 
plated  disc  is  picked  uj>  by  new  infinite-life  halogen-quenched  Geiger  tubes  mounted  on 
press.  These  trigger  a  thyratron  that  blocks  operation  of  the  press  control  solenoid 


By  M.  E.  SIMONTON  and  JOHN  YEISER 

Hmatrol  Inc. 

Berkeley,  California 


PROVIDING  operator  safety  for 
^  hazardous  work  in  industrial 
processes  has  long  presented  a  diffi¬ 
cult  problem  to  plant  administrative 
personnel,  safety  engineers  and  in¬ 
surance  underwriters. 

To  be  practical,  protective  devices 
must  be  fail-safe  and  should  not 
hamper  or  inconvenience  the  ma¬ 
chine  operator,  thus  providing  in¬ 
centive  to  avoid  their  use.  Consid¬ 
erable  ingenuity  is  displayed  by 
production  workers  in  tying  down 
one  pushbutton  of  a  two-hand  con¬ 
trol  or  rigging  flashlights  onto 
photoelectric  guards. 

In  the  device  to  be  described, 
wristbands  containing  small 
amounts  of  radioactive  material 
are  worn  by  the  press  operator. 
Whenever  the  bands  are  within 
range  of  the  Geiger  tube  located  at 


the  boundary  of  the  danger  zone,  operator  must  put  on  the  wrist- 
the  press  is  locked  from  operation,  bands  and  pass  them  into  range  of 
Thus  both  hands  must  be  removed  the  detector  to  reset  the  timer  and 
from  the  danger  zone  before  the  resume  operations.  This  does  not 
press  may  be  set  into  motion.  While  interfere  with  press  operation  as 
the  use  of  tracer  techniques  in  in-  long  as  the  bands  are  worn,  because 
dustry  is  not  new,  it  is  believed  that  each  time  the  operator  inserts  or 
this  is  the  first  application  of  such  removes  stock  the  control  is  actu- 
techniques  to  production  machinery,  ated  and  the  timer  resets.  The 

To  prevent  operation  of  the  press  timer  also  prevents  operation  of 
by  persons  not  wearing  wristbands,  the  press  should  any  part  of  the 
a  timer  is  connected  so  that  it  will  radiation-detecting  system  fail, 
render  the  machine  inoperative  un¬ 
less  the  wristbands  have  been  used 
to  actuate  the  control  during  the 
timing  period. 

Suppose  the  press  operator  leaves 
his  work  and,  upon  returning,  has 
removed  the  wristbands.  The  timer 
will  have  rendered  the  press  inoper¬ 
ative  about  16  seconds  after  the 
last  piece  of  stock  was  inserted.  The 


Control  Circuit 

Inasmuch  as  radiation  is  being 
detected  rather  than  measured,  a 
rate  meter  is  not  needed.  It  is 
possible  merely  to  use  the  voltage 
drop  developed  across  grid  resistor 

in  Fig.  1  by  the  average  GM  tube 
current  to  trigger  control  thyra¬ 
tron  Vi.  Capacitor  C„  which  inte¬ 
grates  the  GM  tube  pulses,  is 
chosen  as  a  compromise  between  the 
requirements  for  fast  response  (on 
the  order  of  0.1  second)  and  the 
necessity  for  reducing  background 
fluctuation  to  a  minimum.  The 
thyratron  is  normally  on,  energiz¬ 
ing  the  relay,  and  is  turned  off  by 
an  increase  in  GM  tube  current. 
One  pair  of  relay  contacts  completes 
the  circuit  to  the  press  control,  and 
the  other  pair  of  contacts  energizes 
the  synchronous-motor  driven  time 
delay  which,  at  the  end  of  its  tim¬ 
ing  interval,  opens  contacts  in  ser¬ 
ies  with  the  press  control  solenoid. 
Sensitivity  is  controlled  by  the  set- 
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ting  of  potentiometer  Ri. 

The  thyratron  and  relay  are  used 
in  the  normally  on  condition  for 
fail-safe  operation. 

The  power  supply  uses  a  conven¬ 
tional  half-wave  rectifier  to  supply 
negative  700  volts  d-c  to  the  Geiger 
tubes.  Regulation  is  accomplished 
by  corona  regulator  tube 

Geiger -Tube  Detector 

The  halogen-quenched  Geiger 
tubes  used  are  of  all-metal  construc¬ 
tion  and  have  a  life  unlimited  by 
use.  The  recent  development  of 
these  reliable  tubes  has  made  the 
use  of  radiation  controls  practical. 

The  tubes  are  shock-mounted  in 
the  detecting  head,  and  have  a 
i-inch  sheet  of  lead  shielding  on  the 
side  away  from  the  danger  area  as 
in  Fig.  2  to  give  a  sharp  transition 
zone.  This  is  necessary  to  reduce 
the  region  of  uncertain  operation 
and  to  permit  the  press  operator  to 
hold  stock  in  the  machine  with  his 
hands  close  to,  but  not  in,  the 
danger  area.  As  many  tubes  as  are 
required  to  protect  a  given  size  of 
press  are  connected  in  parallel.  The 
leads  are  brought  out  through  fiex- 
ible  conduit  to  the  control  unit,  usu¬ 
ally  on  the  press  frame. 

The  manner  in  which  the  tubes 
are  used,  with  a  large  series  re¬ 
sistor,  results  in  a  nearly  logarith¬ 
mic  response  of  the  system  to  radia¬ 
tion.  This  is  due  to  the  fact  that 
the  signal  voltage  developed  across 


Ri  is  in  effect  subtracted  from  the 
high  voltage  supplied  to  the  GM 
tube.  At  high  radiation  intensities, 
the  tube  terminal  voltage  becomes 
progressively  lower,  the  Geiger  pul¬ 
ses  become  smaller,  and  the  average 
current  is  somewhat  less  than  a 
linear  function  of  count  rate.  The 
voltage  developed  across  R,  then 
varies  approximately  linearly  with 
distance  between  radiation  source 
and  GM  tube,  as  radiation  intensity 
is  proportional  to  the  inverse 
square  of  this  distance. 

Since  pulses  are  not  being  trans¬ 
mitted,  there  is  virtually  no  limit 
to  the  length  of  cable  that  can  be 
employed.  The  100,000-ohm  resist¬ 
ors  in  series  with  the  Geiger  tubes 
reduce  the  instantaneous  current 
surges. 

Wristbands 

The  radioactive  material  con¬ 
tained  in  the  wristbands  is  radium, 
plated  on  nickel  discs.  These  discs 
are  backed  with  lead  on  the  surface 
next  to  the  skin.  The  maximum 
range  of  the  equipment  is  limited 
by  the  amount  of  radiation  which 
can  safely  be  worn  on  the  hands; 
1.5  Rep  per  week  is  the  accepted 
figure.  A  wristband  safely  below 
this  amount  (having  about  three 
times  the  amount  of  radium  as  the 
average  luminous-dial  wristwatch) 
will  give  a  range  of  twelve  to  eigh¬ 
teen  inches,  inasmuch  as  the  maxi¬ 
mum  sensitivity  of  the  instrument 


is  set  by  the  cosmic  ray  background. 
Finger  rings  can  also  be  made 
radioactive  for  use  in  applications 
where  the  operator  must  hold  small 
work  close  to  the  die. 

Press  Controls 

With  the  existence  of  a  suitable 
electronic  system,  the  safety  prob¬ 
lem  is  not  yet  solved  in  its  entirety. 
Power  presses  differ  from  one  type 
to  the  next  as  to  clutching  and  trip¬ 
ping  arrangements.  In  many  of  the 
larger  presses,  control  may  be  ac¬ 
complished  by  merely  opening  an 
electric  circuit.  Hydraulic  or  air 
controls  are  also  common  and  are 
adaptable  by  use  of  suitable  sole¬ 
noid  pilot  valves.  Mechanical  foot- 
treadle  and  dog-clutch  types  of 
power  machinery,  a  good  example 
of  which  is  a  riveting  machine,  may 
be  controlled  by  use  of  a  secondary 
overtravel  linkage  inserted  into  the 
system  at  some  convenient  point. 
This  overtravel  mechanism  is  essen¬ 
tially  a  solenoid-operated  pilot 
clutch.  In  all  cases,  nonrepeat 
action  is  desirable. 

The  system  can  also  be  applied 
to  other  control  problems.  The 
.same  basic  circuit,  used  with  a  fixed 
beta  source  located  in  proximity  to 
the  detector,  is  being  used  as  a  fioor 
level  control  on  passenger  elevators 
in  the  San  Francisco  area.  Control 
is  accomplished  through  interrup¬ 
tion  of  the  beta  beam  by  a  metal 
plate. 


ELECTRONICS  — Janifory,  1953 


115 


Stripping  Techniques  for 


Evaluation  of  hand  sanding,  chemical  stripping,  wheel-type  stripping,  burning,  solder¬ 
dipping  and  welding  techniques  for  removing  film-type  insulations  from  magnet  and 
wires.  Suggestions  and  examples  aid  in  choosing  the  best  method  for  each  job 


By  R.  GEORGE  ROESCH 

President,  The  Eraser  Co.,  Inc. 
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wires  that  are  harder  to  strip.  In¬ 
sulation  has  been  made  thinner ‘to 
conserve  space,  tougher  to  resist 
abrasion,  more  flexible  to  withstand 
sharp  bends,  more  resistant  to  heat, 
more  adherent  to  bare  copper,  and 
more  resistant  to  chemicals.  Thus, 
in  trying  to  provide  better  insulated 
wire,  the  wire  manufacturers  are 
making  wire-stripping  problems 
more  difficult.  No  single  method 
nor  no  single  machine  can  possibly 
prove  equally  efficient  under  all  con¬ 
ditions. 

As  a  guide  in  the  selection  of  the 
best  method  for  a  particular  prob¬ 
lem,  the  commonest  methods  of 
stripping  film-insulated  wires  will 
be  considered  one  by  one. 


Sandpaper,  emery  or  crocus  cloth 
may  be.  used  to  remove' aqy  type  of 
insulation  which  may  be  abraded 
from  the  wire.  The  selection  of  the 
best  abrasive  material  depends 
upon  the  gage  of  the  wire  and  the 
skill  of  its  user.  Extreme  care  needs 
to  be  exercised  if  fine  wires  are  to 
be  completely  stripped  without  dam¬ 
age  to  the  wire. 

Time-wise,  hand-sanding  may  or 
may  not  prove  efficient,  depending 
on  specific  conditions.  There  are 
some  situations  where  it  would  be 
virtually  impossible  to  improve 
upon  a  hand-sanding  method. 

Many  chemical  strippers  are 
available.  Generally  speaking,  these 
are  suitable  for  nearly  all  film-type 


WIRE  STRIPPING  is  the  method 
or  means  used  to  remove  the 
insulation  from  a  wire,  so  the  re¬ 
maining  wire  may  serve  as  a  con¬ 
ductor  when  attached  to  other 
wires  or  terminals.  Before  solder¬ 
ing  a  wire  to  a  terminal,  the  insula¬ 
tion  must  be  stripped  off  to  provide 
a  clean,  bright  surface.  The  im¬ 
portance  of  obtaining  good  connec¬ 
tions  cannot  be  over-emphasized 
because  over  90  percent  of  all  con¬ 
ductor  failures  occur  at  or  near  the 
joints.  Detrimental  effects  of  poor 
stripping  have  shown  up  in  coils 
as  long  as  two  years  after  the  coil 
was  wound. 

The  demand  for  better  and  better 
insulated  wires  has  resulted  in 


CASE  HISTORY  NO.  1 — A  typical  choke  coil  (right)  wound  with  AWG  32 
Formvor-insuloted  wire  has  two  leads  wropped  loosely  around  the  coil.  These 
ore  to  be  stripped  os  close  to  the  coil  os  possible.  Conventionally,  on  operator 
would  unwrap  and  strip  the  leads,  wrap  them  around  the  core  again,  trim 
off  excess  wire  and  solder  and  tin  the  joints. 

By  thinking  in  terms  of  wire  processing,  the  procedure  reduces  to:  (1)  Wrap 
a  stripped  end  of  wire  around  the  core  wire  and  wind  the  coil  os  usual; 

(2)  Strip  the  wire  coming  from  the  spool,  stripping  twice  os  much  as  needed; 

(3)  Cut  the  wire  in  the  middle  of  the  stripped  portion  and  wrop  the  finishing 
lead  arour>d  the  core  wire;  (4)  Tin-dip  both  ends  or  solder  and  break  off  the 
excess  wire.  The  stripped  end  of  wire,  as  it  comes  from  the  spool,  is  used 
to  stort  the  next  winding  of  another  choke  coil.  The  actual  stripping  operation 
can  be  performed  either  by  using  sandpaper  or  by  using  a  small  wheel-type 
stripper  (left)  that  is  conveniently  located,  even  on  a  swinging  bracket 


CASE  HISTORY  NO.  2— The  prob¬ 
lem  here  involved  stripping  heavy 
stranded  leads  of  a  lorge  multicon¬ 
ductor  coble,  one  end  of  which  wos 
onchored.  A  selected  pair  of  strip¬ 
ping  wheels,  driven  by  a  flexible 
shaft,  proved  to  be  the  best  solu¬ 
tion  in  this  example 


Insulating  Films  on  Wire 


insulations,  except  Teflon  and  Ceroc 
or  similar  insulations  for  which 
there  may  be  no  presently  known 
solvent. 

There  are  chemical  strippers 
which  have  no  unpleasant  odor  and 
which  are  not  injurious  to  the  skin, 
but  allergies  of  individuals  can 
cause  varying  reactions  to  almost 
any  chemical. 

Chemical  Stripping 

With  all  chemical  strippers,  care 
must  be  exercised  to  stop  the  chem¬ 
ical  from  creeping,  which  is  often 
impossible,  and  to  prevent  the  chem¬ 
ical  from  coming  in  contact  with 
the  coil  or  winding.  Damage  to  a 
coil  or  winding  destroys  its  value. 

Chemical  stripping  leaves  a  clean, 
bright  surface.  Any  size  or  shape 
of  wire  may  be  chemically  stripped. 
For  aluminum  wire,  chemical  strip¬ 
ping  seems  ideal.  Chemical  strip¬ 
ping  methods  may  be  developed  so 
the  stripping  can  be  done  as  rapidly 
as  by  any  other  method. 

Cost-wise,  comparisons  must  be 
made,  considering  the  cost  of  the 
equipment  used  and  the  chemicals 
used,  as  against  the  overall  produc¬ 


tion  attained,  per  dollar  of  invest¬ 
ment  and  expense. 

For  small-scale  chemical  strip¬ 
ping,  just  set  up  a  line  of  test  tubes. 
Fill  with  chemical  stripping  solu¬ 
tion  to  the  desired  level.  Use  as 
many  test  tubes  as  are  necessary, 
so  that  by  the  time  the  insulation 
has  been  wiped  off  the  coil  in  the 
last  tube  in  the  line,  the  operator 
can  start  at  the  head  of  the  line 
again. 

If  there  is  a  chance  that  the 
fumes  from  the  chemical  will  prove 
harmful  to  the  winding,  float  a 
layer  of  thin  oil  on  the  surface  of 
the  chemical. 

Wheel-Type  Wire  Strippers 

Perhaps  the  best  known  method 
of  removing  film-type  insulations  is 
by  the  use  of  wheel-type  wire  strip¬ 
pers. 

Wires  as  fine  as  AWG  50  can  be 
stripped.  Depending  upon  the 
handling  methods,  there  may  be  no 
limit  in  either  the  size  or  shape  of 
wires  which  can  be  stripped  with 
stripping  wheels. 

The  determination  of  the  be.st 
handling  methods  is  most  im¬ 


portant.  It  will  frequently  be 
found  more  economical  to  strip 
wires  singly  than  in  groups.  Like¬ 
wise,  it  may  be  faster  to  strip  com¬ 
ponents  singly  than  in  groups,  even 
though  it  may  appear  on  the  sur¬ 
face  that  the  more  wires  you  strip 
at  one  time,  the  faster  the  opera¬ 
tion.  Handling  time  is  worth  care¬ 
ful  study. 

Many  sizes  and  varieties  of  strip¬ 
ping  wheels  are  made,  each  for  a 
particular  type  and  size  of  wire. 
The  commonest  materials  are  brush 
wire  and  glass  fibers,  used  sepa¬ 
rately  or  in  combination  in  the 
stripping  wheels. 

There  is  an  ideal  relationship  to 
be  attained  between  the  diameter  of 
the  stripping  wheels,  the  surface 
speed  of  the  stripping  wheels,  the 
surface  characteristics  of  the  strip¬ 
ping  wheels,  the  density  of  the 
stripping  wheels  and  the  actual 
wires  to  be  stripped.  This  ideal 
relationship  can  only  be  attained 
by  experimentation  on  the  produc¬ 
tion  line,  since  handling  methods 
produce  different  results. 

Wheel  costs  are  worthy  of  study. 
Accurate  records  should  be  kept  to 


CASE  HISTORY  NO.  3 — Because  a  ballast  coil  was  in  very  high  production, 
the  stripping  operation  was  conveyorized  as  shown.  Three  gtrls  on  eoch  side 
at  the  far  end  pick  out  the  coil  leads,  apply  a  piece  of  tope,  place  the  coils 
on  the  moving  conveyor  chain  and  dress  the  leads  outward  as  above.  The 
leads  then  pass  automatically  between  the  stripping  wheels,  after  which  the 
coils  dischorge  ot  the  fro*»t  end  onto  a  conveyor  belt  (rwjt  shown)  going  to  the 
next  position.  Only  two  of  the  three  wire  strippers  on  each  side  are  active,  the 
third  being  a  spare.  Two  strippers  insure  perfect  stripping  despite  variations  in 
lead  positioning  and  variations  in  the  wires  or  in  their  insulation.  The  two 
motors  ot  the  front  end  drive  the  conveyors.  A  vacuum  system  draws  dust 
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determine  the  cost  of  stripping 
wheels  in  terms  of  the  number  of 
wires  stripped  per  pair  of  wheels. 
It  may  be  that  high-priced  strip¬ 
ping  wheels  will  prove  most  eco¬ 
nomical  in  terms  of  cost  per-thou- 
sand-wires-stripped. 

If  the  stripped  wires  are  to  be 
tinned,  the  selection  of  proper  strip¬ 
ping  wheels  may  eliminate  a  flux¬ 
ing  operation.  If  the  operator  of 
a  wire  stripper  can  dip  the  stripped 
wires  directly  into  a  solder  pot,  time 
will  be  saved  and  costs  reduced. 

Wheel-type  wire  strippers  have 
one  disadvantage,  but  it  is  the  us¬ 
ers’  fault.  They  expect  to  be  able 
to  do  any  kind  of  a  stripping  job 
with  the  same  wheel  without  con¬ 
sidering  its  limitations. 

The  predominating  advantage  of 
wheel-type  wire  strippers  is  their 
versatility.  It  is  only  necessary  to 
change  from  one  kind  of  stripping 
wheel  to  another,  in  order  to  strip 
a  different  gage  wire  or  strip  a 
different  kind  of  insulation  from 
the  wire.  All  film-type  insulations 
may  be  stripped,  including  those 
which  cannot  be  removed  by  chemi¬ 
cal  or  burning  methods.  Fiberglas 
and  other  kinds  of  servings  may 
also  be  stripped. 

Litz  wires  of  almost  any  number 
and  gage  may  be  stripped,  using 
the  proper  stripping  wheels.  Even 
braided  insulated  wires  may  be  un¬ 
braided  and  stripped  on  wheel-type 


wire  strippers  if  care  is  used. 

Burning  or  Open-Flame 

Equipment  has  been  developed 
for  removing  insulation  by  burn¬ 
ing.  The  copper  oxide  thus  formed 
is  then  removed  by  brushing. 

Some  insulations,  such  as  Teflon 
and  Ceroc,  cannot  be  burned  off. 
Aluminum  wire  may  melt  before 
the  insulation  melts.  Wires  finer 
than  AWG  30  may  melt  before  the 
insulation  melts. 

Since  it  is  nearly  always  neces¬ 
sary  to  brush  the  wires  after  burn¬ 
ing,  an  all-brushing  method  is  gen¬ 
erally  preferable  unless  there  is 
some  other  reason  for  using  the 
burning  method,  such  as  sealing  the 
serving  on  Litz  wires  before  strip¬ 
ping. 

Hot  Solder 

Formex,  Formvar  and  similar 
insulations  can  be  removed  and  cop¬ 
per  wires  tinned  in  the  same  opera¬ 
tion.  Some  so-called  Formvar  films 
cannot  always  be  uniformly  re¬ 
moved  by  this  method,  hence  erratic 
results  may  be  encountered. 

If  the  hot-solder  method  is  used, 
the  pot  should  contain  50-50  lead- 
tin  solder  at  not  less  than  500  deg  C. 

Wires  finer  than  AWG  30  are  al¬ 
most  impossible  to  strip  by  the  hot- 
solder  method,  because  one  cannot 
get  them  in  and  out  of  the  pot  fast 
enough. 


Solder  splatter  may  prove  harm¬ 
ful.  The  tin  content  must  be  kept 
in  balance  with  the  lead  content  by 
replenishing  the  tin. 

Frequently,  insulated  wires  are 
twisted  together  and  dipped  in  hot 
solder.  This  may  result  in  high- 
resistance  joints  because  all  of  the 
insulation  is  not  always  completely 
removed.  If  wires  processed  by 
this  method  can  be  readily  un¬ 
twisted,  there  is  no  complete  me¬ 
chanical  bond. 

Cost-wise,  the  hot-solder  method 
may  be  no  less  costly  than  any  other 
method,  even  though  the  stripping 
and  tinning  is  done  in  the  same 
operation. 

Brazing  or  Welding 

Lead  wires  and  coil  leads  are  fre¬ 
quently  welded.  This  method  is  not 
ordinarily  used  on  wires  under 
AWG  20.  A  high-temperature  gas 
flame  is  applied  to  heat  the  twisted 
or  spliced  lead  to  a  temperature 
that  just  melts  the  copper.  By  this 
method,  ail  the  film  coating  is 
burned  off. 

Low-Temperature  Solder 

There  are  some  thermoplastic 
films  which  can  be  removed  by  us¬ 
ing  a  resin-alcohol  flux  and  the  ap¬ 
plication  of  a  soldering  iron,  or  by 
dipping  in  650-deg  F  lead-tin 
solder.  Both  wires  must  have  the 
same  Insulation  on  them,  or  one  of 


CASE  HISTORY  NO.  4 — Leods  of  a  typical  transformer 
coil  (right)  having  two  widely  different  gages  of  wire 
were  to  be  stripped.  Sizes  were  AWG  24  ortd  AWG  36. 
A  single  machine  has  drowbocks;  if  the  leads  tangle,  the 
small  wire  may  be  broken,  and  with  the  wheels  set  for 
the  finer  wire  there  will  be  excessive  wire  on  the  wheels 
and  high  wheel  cost.  The  answer  is  the  twin -headed 
stripper  shown  obove,  having  one  pair  of  wheels  for  each 
wire.  Machine  con  be  set  for  any  size  wire 


CASE  HISTORY  NO.  5— Enamel- 
insulated  telephone  switchboard 
wires  were  to  be  stripped.  The  outer 
covering  wos  removed  with  a  hot- 
blade  stripper,  and  the  ends  then 
inserted  in  the  cone-shaped  head 
of  the  above  stripper  to  remove 
enamel.  This  machine  is  suitable 
only  for  AWG  20  to  AWG  24 
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the  wires  must  be  a  clean,  bare  wire. 

As  with  all  other  stripping 
methods,  the  time-cycle  needs  to  be 
considered.  Some  claim  that  the 
soldering  operation  is  sufficiently 
faster  when  the  wires  are  pre¬ 
stripped  to  more  than  offset  the  ad¬ 
vantages  of  stripping  and  soldering 
at  the  same  time. 

Close-Up  Stripping 

One  way  to  strip  wires  close  up 
to  a  coil  form  is  to  use  a  one-wheel 
stripper  with  a  stripper  blade  in 
contact  with  the  stripping  wheel. 
By  passing  the  wires  between  the 
blade  and  the  wheel  and  giving 
them  a  quarter-turn,  the  insulation 
can  be  stripped  off  to  within  i  inch 
of  the  average  coil. 

If  the  coil  is  small  and  the  wires 
very  fine,  AWG  36  or  smaller,  per¬ 
haps  a  small  wheel-type  stripper 
will  be  the  best  solution  to  close-up 
stripping. 

High-Production  Considerations 

Think  in  terms  of  wire  process¬ 
ing.  Begin  to  study  the  operation 
as  the  wire  leaves  the  spool  or  reel. 
Remember  that  wire  stripping  is 
only  one  of  the  many  operations 
performed  on  each  wire.  Follow 
each  wire  through  all  operations, 
until  that  wire  is  connected  to 
another  wire  or  terminal.  Consider 
all  operations  in  conjunction  with 
all  others. 


In  following  any  given  wire 
through  its  various  processing 
operations,  seek  out  the  best  time 
to  perform  the  wire-stripping  oper¬ 
ation.  Here  are  a  few  things  to  be 
considered : 

(1)  Speed  at  which  the  wire 
stripping  operation  should  be  per¬ 
formed,  to  tie  in  with  prior  and 
subsequent  operations. 

(2)  Cost  of  the  wire  stripping 
operation,  in  terms  of  cost  of  equip¬ 
ment,  amortization  period,  cost  of 
using  and  cost  of  maintenance. 

(3)  Convenience  of  using,  in 
terms  of  ease  of  operation,  operator 
fatigue  and  operator  training. 

(4)  Equipment  used,  in  terms  of 
location  with  reference  to  other 
operations,  floor  space  required, 
accessibility  and  portability. 

To  arrive  at  some  of  the  answers 
to  the  foregoing,  it  is  necessary  to 
take  into  consideration  these  other 
factors : 

(1)  Size,  shape  and  weight  of 
the  winding  on  which  there  are 
wires  to  be  stripped.  Can  the  wind¬ 
ing  be  taken  to  the  stripping  opera¬ 
tion,  or  should  the  stripping  equip¬ 
ment  be  brought  to  the  winding? 

(2)  Size  and  shape  of  the  wires 
to  be  stripped,  plus  the  kind  of  in¬ 
sulation  on  the  wires. 

(3)  Location  of  the  stripped  por¬ 
tion  of  the  wire  with  reference  to 
the  rest  of  the  wire  or  the  winding. 
The  less  the  amount  of  stripping. 


the  lower  the  cost. 

(4)  Number  of  wires  which 
must  be  stripped  in  the  same  oper¬ 
ation  and  at  the  same  time. 

(6)  Are  the  wires  to  be  stripped 
relatively  straight  or  are  they 
kinked  and  tangled  together?  By 
any  stripping  method,  these  condi¬ 
tions  will  lead  to  trouble. 

(6)  Do  the  windings  come  to  the 
stripping  operation  in  a  convenient 
and  orderly  fashion  and  leave  there 
the  same  way? 

(7)  What  is  to  be  done  with 
the  wires  after  they  have  been 
stripped?  How  soon  will  they  be 
connected  to  another  wire  or  term- 
minal?  Will  it  be  necessary  to  treat 
the  wires  to  prevent  oxidation  and 
with  what  can  they  be  moat  eco¬ 
nomically  treated? 

Conclusions 

Do  not  try  to  put  all  wire-strip¬ 
ping  jobs  into  one  class  and  hope  to 
find  a  single  method  or  a  single 
piece  of  equipment  which  will  give 
satisfactory  results  in  all  cases. 

Try  to  think  in  terms  of  wire 
processing,  beginning  with  the 
spool  or  reel  of  wire  and  following 
the  wire  all  the  way  through,  until 
it  is  connected  to  another  wire  or 
to  a  terminal.  This  will  invariably 
reveal  ways  to  improve  some  oper¬ 
ations  and  make  the  wire-stripping 
operation  easier,  resulting  in 
higher  quality  and  lower  costs. 


CASE  HISTORY  NO.  4 — Location  and  length  of  stripped 
wires  on  ignition  coils  had  to  be  controlled  accurately. 
A  rotary  stripper  having  rotating  blades  was  adjusted 
to  the  diameter  of  the  bore  wire,  and  the  length  of 
stripping  was  controlled  by  on  adjustable  stop  inside 
the  mochine.  Not  suitable  for  wires  finer  thon  AWG  24. 
Housing  at  left  foreground  fits  over  cutting  blodes,  arui 
wire  is  inserted  in  conical  hole  in  end  of  housing. 
Stripping  blodes  con  be  removed  for  sharpening 


CASE  HISTORY  NO.  7 — Ta  eliminate  tedious  sandpaper¬ 
ing  of  short  rectongular  wires  for  removing  V*  inch 
of  insulation  from  the  ends,  this  one-wheel  stripper  was 
developed.  A  wheel  setting  is  made  for  stripping  the 
flat  sides  of  the  wire  and  a  batch  is  stripped  on  both 
ends,  by  moving  each  side  of  each  wire  in  turn  across 
the  entire  foce  of  the  wfieel  from  one  side  to  the  other. 
This  insures  even  wear  of  the  wheel.  The  setting  is 
then  changed  for  stri(>ping  each  edge  of  each  wire  end 
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Television  Switcher 
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VIDEO  transfer  or  switching  is 
accomplished  by  connecting  a 
signal  source  to  some  particular 
destination.  Such  a  transition  may 
be  made  gradually  through  elec¬ 
tronic  mixing  circuits  or  abruptly 
by  means  of  switches  and  relays. 
The  common  video  switcher  em¬ 
ployed  in  studio  equipment  uses 
both  types  of  transfer,  the  former 
for  programming  effects  and  the 
latter  for  rapid  and  convenient 
performance  of  multiple  switching. 

Rapid  or  abrupt  video  switching 
circuits  may  in  turn  be  divided  into 
two  general  categories;  those  em¬ 
ploying  direct  pushbutton-actuated 
switches  or  those  employing  push¬ 
button  keying  switches  together 
with  relays  to  make  the  actual 
video  transfer  at  some  remote 
point. 

In  abrupt  switching  the  transfer 
may  be  made  by  either  gap  or  lap 
switching — the  former  meaning 
break-before-make  and  lap  meaning 
make-before-break.  The  usual  types 
of  gradual  transfer  are  called  fad¬ 
ing  or  lap  dissolve.  Fade  from  one 
signal  to  another  implies  complete 
extinguishment  of  one  signal  source 
before  another  source  is  gradually 
brought  up  to  the  appropriate  sig¬ 
nal  level.  A  lap  dissolve  means  a 
conjugate  variation  between  two 
signals  but  with  the  signal  levels 
overlapping  each  other  at  some  pre¬ 
determined  value.  These  operations 
are  usually  accomplished  by  use  of 
manually  operated  fader  poten¬ 
tiometers  a.ssociated  with  the  input 
and  output  systems  of  the  two 
sources.  Automatic  fade  and  dis¬ 
solve  may  be  done  by  variable-time- 
delay  networks  in  the  grid  of  the 
mixer  amplifier. 

Direct  switching  with  interlock¬ 
ing  pushbuttons  has  the  advantage 
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FIG.  1 — Simpliiiod  block  diogram  of  the  switching  action.  Small  squares  are  relay 
contacts,  relay  colls  ore  shown  as  Inductances  ond  termlnotion  conlocts  ore 
grounded  through  resistors 
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fox  Broadcasters 

Video  transfer  unit  is  compact  enough  to  allow  its  use  near  the  program  director.  Push¬ 
button  operation  of  relays  either  mounted  in  unit  or  remotely  controlled  provides 
channeling  as  many  as  twelve  inputs  to  six  destinations.  Manually  operated  fader  can 
be  used  for  lap  dissolves  through  distribution  amplifiers 


of  compactness  by  allowing  for  a 
location  where  the  video  lines  can  be 
connected  directly  to  the  switches. 
Low  capacitance  contacts  make 
this  method  fairly  free  from  dis¬ 
continuity  in  the  transmission  line. 
For  local  switching  with  short 
direct  runs  of  the  video  cables,  this 
method  is  probably  as  compact  as 
any  other.  Switch  timing,  however, 
is  not  adjustable,  and  complete  in¬ 
terlock  is  not  always  mechanically 
convenient.  Remote  control  is  im¬ 
possible. 

Indirect  switching  allows  the 
video  transfer  relays  to  be  remotely 
located  from  the  control  panel.  For 
ma.ster  control  or  video  control 
centers  this  results  in  the  advan¬ 
tage  of  shortened  video  lines  since 
relay  racks  can  be  located  near 
video  circuit  terminations. 

Selecting  lap  or  gap  switching 
sequence  is  of  considerable  impor¬ 
tance  in  smooth  operation  of  the 
studio  and  any  system  should  have 
sufficient  flexibility  to  allow  for 
either  type  in  at  least  part  of  the 
switching  system.  For  local  signals 
employing  video  signals  linked  to  a 
common  sync  generator  source, 
overlap  switching  is  used  to  keep 
continuity  of  sweep  and  synchroniz¬ 
ing  conditions  while  transfer  is 
made.  For  switching  remote-to- 
local  using  independently  synchro¬ 
nized  signals,  gap  switching  with 
fade  to  black  is  preferable  since 
otherwise  synchronizing  circuits  in 
receivers  would  be  upset  by  the 
simultaneous  presence  of  two  non- 
synchronous  signals.  This  interval 
should  not  be  over  ten  milliseconds 
to  effect  synchronism  within  one 
field. 

Gradual  signal  transfer  by  lap 
dissolve  switching  or  fading  by 
manual  control  requires  auxiliary 


equipment  centering  about  geared- 
down  potentiometers  and  electronic 
mixing.  The  manual  execution  is 
for  convenience,  arranged  through 
lever  control  of  two  back-to-back 
potentiometers  located  directly  at 
the  switcher  panel.  The  levers  ar¬ 
ranged  for  simultaneous  operation 
move  through  an  arc  of  about  90 
deg  arranged  so  that  when  they 
move  together  the  fading  is  a 
smooth  lap  dissolve.  At  opposite 
ends  of  their  control,  both  outputs 
are  conjugate  (one  full  on  and  the 
other  full  off).  When  automatic 
control  of  gradual  transition  is 
used,  it  is  accomplished  through  the 
inclusion  of  adjustable  time-delay 
circuits  as.sociated  with  the  grid 
circuits  in  mixer  amplifiers. 

General  Considerations 

A  system  should  operate  quickly, 
smoothly  and  with  a  minimum  of 
operations  for  any  one  transfer 
operation.  A  single  push  of  the 
finger  should  form  a  complete  oper¬ 
ation. 

Since  controls  are  usually  in  the 
dim  light  of  a  studio  control  booth 
the  pushbuttons  should  be  illumi¬ 
nated  and  marked  for  quick  cog¬ 
nizance;  they  should  be  in  direct 
view  of  the  operator. 

A  relay  system  should  generally 
have  mechanical  features  of  reli¬ 
ability,  replaceability,  ease  of 
switching  and  convenience  of  oper¬ 
ation.  The  relays  and  switches, 
heart  of  the  system,  are  preferably 
d-c  operated  and  should  be  rugged 
enough  to  withstand  all  vibration 
and  life-test  standards  including 
temperature  and  overvoltage  oper¬ 
ation. 

Ease  of  adjustment  is  an  impor¬ 
tant  feature.  Relays  and  switches 
should  be  accessible  to  bending  and 


adjusting  tools  for  arranging  the 
lap  or  gap  sequence.  Dust  covers 
should  be  provided  for  long  un¬ 
attended  operation  and  the  lamps, 
switches  and  relays  should  be  read¬ 
ily  replaced. 

The  design  should  provide  flexi¬ 
bility  by  which  the  small  station 
may  have  opportunity  to  add  chan¬ 
nels  when  facilities  are  expanded 
without  unduly  revising  the  whole 
studio  setup  by  addition  of  new 
racks  and  rerouting  of  wiring. 

The  switcher  unit  should  have 
versatility  within  the  studio  to 
serve  the  dual  purpose  of  a  program 
director’s  console  or  to  be  usable 
in  master  control  or  video  control 
positions.  For  a  program  director’s 
console  where  short  lines  can  run 
direct  to  the  relay  racks,  it  is  ad¬ 
vantageous  to  have  the  relays  in 
the  console.  A  director  can  thus 
have  control  of  the  switching  and 
fading  of  two,  three  or  four  cam¬ 
eras  and  still  be  divorced  from  the 
intricacies  of  technical  direction. 
The  unit  should  be  equally  adapt¬ 
able  to  master  or  video  control 
positions  where  other  requisites 
occur. 

A  large  switching  capacity  in 
the  way  of  input  lines  and  output 
lines  should  exist  in  a  console  lay¬ 
out  to  give  master  control  a  wide 
surveillance  of  all  studio,  remote 
and  film  sources.  Economy  of  de¬ 
sign  in  simple  inexpensive  switches 
and  relays  is  an  attractive  feature 
for  the  small  station. 

electrical  Characteristics 

Electrically,  the  system  should 
have  the  following  characteristics. 

True  lap  or  gap  switching  are  pro¬ 
vided  with  flexibility  to  adjust  for 
a  certain  amount  of  either.  Cross¬ 
talk  between  the  input  and  output 
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lines  should  be  lower  than  60-db  disconnected.  For  instance,  if  the 
interference  on  any  one  output  si^rnal  source  buttons  are  arranged 
from  any  other  output.  Transmis-  in  horizontal  rows  and  the  destina- 
sion  line  mismatch  should  be  of  tions  are  in  columns,  the  pushing 
sufficiently  low  magnitude  to  of  any  one  button  should  clear  the 
maintain  picture  resolution  and  column  and  also  clear  the  row  in 
eliminate  reflection  troubles.  Inter-  which  is  located  the  selected  button, 
ference  from  relay  transients,  arc-  Clearing  can  be  accomplished  by  a 
ing  contacts  and  induced  hum  on  separate  operation,  but  in  many 
signal  circuits  should  be  of  a  low  cases,  particularly  during  a  pro¬ 
value  and  never  visible  on  a  gram,  such  lost  time  is  annoying 
monitored  video  signal.  Gradual  and  automatic  clearing  is  a  distinct 
electronic  transfer  should  be  ac-  advantage. 

complished  conveniently  whether  by  Objection  to  the  feature  of  desti- 
manual  or  automatic  means.  nation  clearing  or  vertical  clearing 

Ideally  in  such  a  system  the  when  two  outputs  are  connected  to 
actuation  of  any  one  button  should  one  input  is  overcome  by  the  provi- 
perform  the  following  functions,  sion  of  extra  input  facilities;  for 
Input  and  output  circuits  should  be  instance,  when  two  outputs  from 
automatically  cleared;  that  is,  all  the  .same  input  are  desired,  dupli- 
sources  or  signal  destinations  con-  cate  inputs  are  usually  supplied 
nected  with  the  pushbutton  under  through  a  distribution  amplifler 
operation  other  than  the  connection  and  these  two  sources  punched  up ; 
to  be  made  should  be  automatically  that  is,  switched  to  the  two  desired 


destinations.  In  this  way,  either 
common  input  can  be  switched  in¬ 
dependently  of  the  other  with  no 
interference  encountered  from  ver¬ 
tical  clearing. 

After  clearing,  the  relay  actuated 
should  complete  the  video  switching 
desired,  and  connect  some  source 
to  its  desired  destination;  this  is 
the  central  action  of  the  complete 
system. 

The  active  relay  should  apply 
power  to  illuminate  the  actuated 
pushbutton. 

Sources  di.sconnected  by  the  clear¬ 
ing  action  should  be  automatically  • 

terminated  by  the  .switching  relay. 

Release  of  the  actuated  button 
should  keep  the  system  functioning 
or  switched  to  the  above  desired  « 

set  of  conditions  but  in  readiness 
for  starting  the  complete  cycle  over 
again. 

Equipment  for  Use 

The  FTL-89A,  as  a  fundamental 
structure,  is  an  indirect  switching 
system  arranged  to  be  mounted  as 
a  completely  self-contained  unit  in 
a  19-inch  console.  It  is  designed  to 
be  expanded  from  a  six  input-six 
output  system  to  a  six  input-twelve 
output  system.  A  fader  mounted 
on  the  desk-top  shelf  is  intercon¬ 
nected  to  the  main  switching  system 
through  a  mixer  amplifier  to  make 
available  the  various  types  of 
gradual  transfer. 

Although  the  switches  and  relays 
are  mounted  in  a  single  console  the 
system  allows  the  relays  to  be  re¬ 
motely  located  so  the  pushbutton 
switch  panel  may  be  placed  wher¬ 
ever  most  convenient.  An  auxiliary 
arrangement  can  be  made  to  include 
a  remote  fader  system  where  such 
is  desired.  Relay  power  is  supplied 
from  110  volts  a-c  through  a  24-volt 
self-contained  power  supply. 

The  circuit  arrangement  employs 
automatic  clearing  and  internally 
illuminated  pushbutton  switches. 

Relays  are  accessible  by  an  operator  • 

directly  from  the  front  of  a  console 
cabinet;  lamps  and  switch  adjust; 
ments  are  likewise  available  by  tilt¬ 
ing  back  the  front  panel.  Automatic  « 

clearing,  automatic  termination  of 
video  sources  and  automatic  holding 
after  momentary  pushbutton  action 
are  included.  Adjustment  of  the 
switches  allows  for  either  gap  or 
lap  switching.  A  lap  of  several 
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milliseconds  can  be  attained  and 
gaps  of  any  time  between  zero  and 
twenty  milliseconds  are  possible. 

Although  the  relay  contacts  on 
video  sources  and  destinations  are 
in  parallel  and  add  capacitance  to 
ground,  relays  are  closely  spaced 
with  sufficiently  low  capacitance  to 
ground  that  the  transmission  line 
discontinuity  is  negligible.  Cross 
talk  between  lines  is  likewise  low. 

Switching  Details 

The  automatic  clearing  system 
uses  auxiliary  relays  that  conven¬ 
iently  tie  in  cycle-wise  with  the 
remainder  of  the  system.  This 
method  was  chosen  in  preference 
to  mechanically  actuated  systems 
because  the  latter  must  clear  the 
circuits  by  means  of  latch  bars 
or  auxiliary  clearing  mechanisms. 
Complete  clearing  of  both  source 
and  destination  circuits  by  this 
method  in  a  simple  mechanism  may 
sometimes  be  mechanically  difficult. 

In  the  momentary  pushbutton 
switch  that  is  used  (in  which  the 
actuating  button  when  once  oper¬ 
ated  returns  to  its  original  posi¬ 
tion)  there  is  a  need  for  a  second 
set  of  auxiliary  relays  to  maintain 
the  system  in  operated  condition 
while  the  switch  is  moving  back  to 
original  position.  These  so-called 
transfer  or  holding  relays  have 
operating  characteristics  similar  to 
the  other  relays  in  the  system  and 
likewise  tie  in  with  the  overall 
switching  cycle. 

The  internally  illuminated  push¬ 
button  assembly  utilizes  a  simple 
commercial  switch  with  a  6.3-volt 


pilot  lamp  and  a  lens  system  incor¬ 
porated  in  the  pushbutton  plunger. 
Pilot  lamps  are  easily  changed 
through  the  rear  of  the  switch 
panel. 

The  fundamental  switching  cycle 
is  accomplished  by  three  contact 
operations  in  the  switch  itself  be¬ 
sides  four  in  the  main  video  switch¬ 
ing  relay  as  shown  in  Fig.  1. 
Briefly,  one  break  contact  in  the 
switch  clears  the  sources  in  any 
one  row  of  signal  inputs;  another 
clears  the  destinations  in  any  col¬ 
umn  of  signal  outputs  while  the 
third  makes  contact  to  apply  power 
to  the  relay  directly  connected  to 
the  button  actuated  and  thus  p)er- 
forms  the  control  function  or  makes 
the  desired  connection  between  in¬ 
put  and  output. 

The  relay  functioning  can  be  best 
described  in  a  ditect  example.  When 
relay  4C  has  been  actuated  (input 
4  and  output  C)  one  set  of  its  con¬ 
tacts  completes  the  desired  connec¬ 
tion  of  input  and  output.  The 
second  set  of  contacts  automatically 
disconnects  the  terminating  resistor 
from  source  4  so  that  the  connection 
of  C  output  will  not  provide  double 
termination.  The  third  set  of  con¬ 
tacts  applies  filament  power  back 
through  the  interconnecting  cable 
to  4C  pushbutton  to  illuminate  it. 
The  fourth  set  of  contacts  op)erates 
through  the  transfer  and  clearing 
relays  to  hold  pwwer  on  the  relay 
coil  itself  while  the  pushbutton  is 
returning  from  its  momentary  con¬ 
tact. 

With  the  pushbutton  back  in 
original  piosition  video  switching 


has  been  accomplished.  The  hori¬ 
zontal  and  vertical  clearing  circuits 
are  restored  through  closure  of 
switch  4C  contacts  and  the  clearing 
and  transfer  functions  di.sengaged. 
The  system  is  ready  for  re-enact¬ 
ment  of  another  cycle. 

The  timing  of  gap  and  lap 
switching  is  thus  a  function  of  the 
timing  of  break  and  make  of  the 
switch  contacts  since  the  time  of 
relay  oi)ening  of  the  clearing  relays 
and  the  time  of  closing  the  main 
video  switching  cancel  each  other. 
By  adjusting  the  gap  between  break 
of  the  clearing  contacts  and  the 
make  of  the  main  video  switching 
interval  can  be  controlled. 

Fading  System 

A  two-channel  video  amplifier, 
for  which  one  channel  is  shown  in 
Fig.  2,  permits  the  output  of  each 
of  its  channels  being  fed  into  a 


FIG.  9 — Any  two  aourcM  may  bo  ceo- 
iroUod  or  iadod  and  iod  badi  taito  vtdoo 
inpnta  for  furthor  ■witdday 


fader  control  potentiometer.  By 
appropriate  switching  of  two  desti¬ 
nation  connections  to  the  input  of 
the  video  amplifier,  its  two  outputs 
can  be  mixed  in  the  control 
potentiometers.  With  the  single 
fader  output  connected  to  another 
switcher  source  terminal,  any  two 
signal  sources  may  be  controlled, 
faded  and  routed  out  through  any 
of  the  remaining  channels.  A 
sample  block  diagram  of  the  unit 
interconnections  to  accomplish  this 
effect  is  given  in  Fig.  3. 

In  order  visually  to  tie  the  fader 
tally  lights  into  the  destination 
video  outputs,  they  are  colored  to 
match  the  buttons  of  the  bottom 
two  rows  of  pushbuttons  on  the 
switcher  panel.  A  row  of  red  but¬ 
tons  located  elsewhere  on  the  panel 
is  provided  to  indicate  an  important 
output — usually  the  line  output  to 
the  transmitter  or  relay  link. 
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Electron-Microscope 


Simple  two-tube  balanced  amplifier  operating  tuning-eye  tube  detects  power-supply  fluctu¬ 
ations  not  indicated  by  panel  meters  or  on  the  final  viewing  screen.  Blurred  photographs 
are  eliminated  when  circuits  are  checked  before  operation.  Worn  controls  show  up  quickly 

during  servicing 


PERFORMANCE  of  the  electron 
microscope  depends  in  lart^e 
part  upon  the  stability  of  the  power 
supplies  for  the  various  lenses  and 
for  the  high  voltage  used  to  accel¬ 


erate  the  electron  beam.  The  most 
critical  power  supplies  are  those  for 
the  high  voltage  and  for  the  objec¬ 
tive  lens. 

The  electron  microscope  is  com¬ 


monly  energized  from  a  1-kva  con¬ 
stant-voltage  transformer  plus  a 
regulated  370-volt  d-c  supply  in  the 
chassis  for  the  plates  of  various 
tubes.  In  addition,  individual  elec¬ 
tronic  stabilizing  circuits  are  used 
to  correct  fluctuations  in  the  high- 
voltage  unit  as  well  as  in  the  several 
lens  supplies.  The  high-voltage 
ripple  is  usually  not  allowed  to 
exceed  0.6  volt  peak-to-peak  at  50 
kv.  The  objective  lens  current  is 
held  constant  to  within  about 
0.002  percent. 

Defocusing  Causes 

Minimal  fluctuations  having  an 
adverse  effect  upon  the  image  are 
not  visible  on  the  standard  panel 
meter  in  the  circuits  involved,  so 
that  from  time  to  time  an  oscil¬ 
loscope  or  other  instrument  must  be 
used  to  check  the  power  supplies. 
Noisy  reference  batteries,  poor  con¬ 
tacts  in  the  focusing  controls  and 
corona  or  other  difficulties  in  the 
high-tension  circuits  may  have  de¬ 
leterious  effects  upon  the  final 
image. 

Balanced  Amplifier 

It  appeared  desirable  in  view  of 
the  number  of  sources  of  possible 
trouble  to  add  a  permanent  monitor¬ 
ing  unit  to  the  microscope,  which 
could  be  switched  from  circuit  to 
circuit  and  would  respond  only  to 
the  fluctuations.  It  could  serve  as  a 
check  at  all  times  on  the  stability 
of  the  power  supplies  and  as  a  de¬ 
vice  for  the  localization  and  correc¬ 
tion  of  troubles  in  these  circuits. 

’  Accordingly,  a  two-stage  resist¬ 
ance-capacitance  coupled  amplifier 


This  paper  wat  based  on  work  performed 
under  contract  AT-Ot-l-GEN-lf  between 
the  United  States  Atomic  Energy  Com¬ 
mission  and  the  University  of  California 
at  Los  Angeles. 


Capacitor  Tollago  divider  mounts  on  the  hiqh-voltage  sheli  of  standard  electron 
microscope.  Lucite  tube  protects  the  stack  from  dust 
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Power  Monitor 
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Los  Angeles 


was  constructed  using  two  6SC7 
twin-triode  tubes.  These  tubes 
have  a  common  cathode  and  in  a 
balanced  circuit  are  quite  insensi¬ 
tive  to  fluctuations  in  their  own 
power  supply.  The  input  is  capaci¬ 
tance-coupled  to  the  various  circuits 
to  be  measured  by  means  of  a 
double-pole  five-position  selector 
switch.  One  setting  short-circuits 
the  input  terminals  for  balancing 
the  unit  itself.  The  other  four  posi¬ 
tions  as  shown  in  Fig.  1  are  con¬ 
nected  to  the  condenser,  objective 
and  projector  lenses  and  the  high 
voltage,  respectively. 

Voltage  Divider 

A  capacitor  voltage-divider  was 
installed  on  the  high-voltage  shelf 
with  terminals  for  connecting  an 
oscilloscope  if  desired.  It  was  nec¬ 
essary  to  include  an  r-f  filter  to 
eliminate  pickup  from  the  75-kc 
oscillator  of  the  high-voltage  power 
supply.  All  leads  to  the  various 
lenses,  the  windings  of  which  are 
several  hundred  volts  above  ground 
potential,  are  shielded.  The  posi- 


Tunlnq-«7«  tub*  and  Miector  iwltch  ar«  mounted  on  the  front  panel  of  the  cabinet. 
Amplifier  chateit  fit*  into  apace  behind  panel 


tive  terminal  of  the  high-voltage 
supply  is  grounded.  The  connec¬ 
tions  to  the  amplifier  are  made  by 
plugs  at  the  back  of  the  control 
panel  for  easy  disconnection  when 
this  part  of  the  microscope  requires 
servicing  or  other  maintenance 
attention. 

Output  Monitor 

The  output  of  the  amplifier  may 
be  brought  to  a  high-resistance 
voltmeter  on  the  panel  or  to  a  tun¬ 
ing  eye  tube.  When  switched  to 
the  various  lenses,  the  slightest 


movement  of  the  focusing  controls 
produces  large  fluctuations  in  a 
zero-centered  indicating  meter  or 
the  tuning  eye.  Several  previously 
unnoticed  spots  of  poor  contact  in 
these  controls  were  discovered  the 
first  time  the  device  was  used.  Al¬ 
though  the  controls  were  set  at  the 
points  where  the  fluctuations  as 
seen  on  the  eye  were  comparatively 
large,  no  change  in  the  image  could 
be  noted  visually  on  the  final  view¬ 
ing  screen.  Examination  of  plates 
exposed  under  these  conditions  re¬ 
vealed,  however,  a  slightly  blurred 
image.  The  photographs  were 
sharp  when  the  disturbances  were 
absent. 

The  instrument  is  capable  of  re¬ 
vealing  fluctuations  in  the  power 
supplies  that  are  considerably  less 
than  those  able  to  affect  the  image 
on  the  photographic  plate.  Ex¬ 
tremely  slow  changes  may  not  be 
detected  but  on  the  other  hand 
these  are  not  a  serious  factor  for 
the  photographic  exposures  are 
relatively  short. 

The  device  may  be  used  to  main¬ 
tain  the  microscope  at  a  high  level 
of  operating  perfection,  to  detect 
and  correct  incipient  difficulties  and 
to  function  as  a  trouble-shooting 
instrument  as  needed. 
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Quick-Change  Breadboard 


Versatile  breadboard  desig;n  uses  standard  insert  panels  for  individual  sockets  and  larger 
components,  arranged  in  any  desired  order  between  permanent  ground  and  plate-voltage 
bus-bars.  Finished  assembly  is  sufficiently  sturdy  for  rigorous  field  testing 


A  TRULY  versatile  breadboard 
assembly  system  should  pro¬ 
vide  a  means  for  collectinK  and  stor¬ 
ing  mounting  panels  so  they  can  be 
inserted  and  fastened  in  whatever 
order  the  circuit  demands.  The 
design  shown  in  Fig.  1  meets  these 
requirements  for  any  conceivable 
electronic  circuit,  by  permitting  the 
addition  or  subtraction  of  complete 
tube  stages  with  minimum  effort. 
Laying  out  a  blank  chassis  and  cut¬ 
ting  mounting  holes  for  components 
are  practically  eliminated. 


By  ROBERT  E.  PROUTY 

Airborne  Sonar  Hranch,  Sound  Division 
Naval  Research  Laboratory, 
Washington,  D.  C. 

Use  of  the  versatile  breadboard 
involves  choosing  a  mounting 
panel  for  a  particular  socket  or 
component,  fastening  the  compo¬ 
nent  to  the  panel,  then  inserting 
and  securing  the  panel  on  the 
special  chassis  frame  in  its  proper 
sequence  according  to  the  schematic 
diagram.  Blank  inserts  are  pro¬ 
vided  to  permit  adequate  spacing 


between  larger  components.  With¬ 
out  relying  upon  guesswork  or 
broad  experience,  the  average  engi¬ 
neer  can  develop  on  this  breadboard 
a  prototype  of  a  compact  well-de¬ 
signed  chassis.  After  working  out 
circuit  design  problems  and  dress¬ 
ing  critical  leads,  the  breadboard 
can  be  immediately  bolted  to  a 
blank  panel  and  rack-mounted  for 
field  testing. 

Special  mounting  panels  can  be 
manufactured  in  quantity  for  any 
conceivable  type  of  component.  Two 


FIG.  1 — SuggMtBd  conatructloa  cmd  dlmraaionB  for  TaraatUa  braadboord  chaaala  copabla  oi  holding  oa  nany  oa  .tan  tuba  atagaa.  Blank 
Inaart  ponala  ol  aarioua  wldtha  ara  kapt  on  bond  for  uaa  oa  apacara.  to  gat  room  lor  mall  componanta  wlrad  batwaan  tuba  aockata. 
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for  Circuit  Research 


With  good  ttock  oi  intorl  ponola,  comploto  circuit  con  bo  producod  diroctiy  irom  Bchomatic  diagram,  without  larlng  out  aad  drlUiag  a 

■Ingio  choMii  hoio 


requirements  must  be  met — the 
thickness  of  the  panel  should  not 
exceed  A  inch  and  the  length  or 
vertical  dimension  must  be  exactly 
38  inches.  »For  economy,  24ST 
bright-dipped  aluminum  is  sug¬ 
gested  for  the  construction  of  the 
mounting  panels.  The  panels  can 
be  expendable,  or  reused,  as  desired. 

Construction  Details 

Considerable  time  was  spent  in 
developing  a  bus-bar  that  would 
satisfactorily  accommodate  all  sol¬ 
dered  components.  The  final  design 
was  subjected  to  field  tests  over  a 
period  of  months.  Xot  one  joint 
came  unsoldered,  nor  did  a  single 
component  vibrate  loose.  The  bus¬ 
bars  provide  solid  joints  and  yet 
permit  much  easier  removal  of  com¬ 
ponents  when  necessary,  since  there 
are  no  wrap-around  connections. 

The  ground  bus-bar  is  i  x  i  x  18- 
inch  brass  angle  stock  A  inch  thick. 
The  B+  bus-bar  is  1  x  18-inch  brass 
strip  A  inch  thick.  The  notches  in 
both  bus-bars  are  milled  with  a 
0.050-inch  blade  to  a  depth  of  0.15 
inch  on  i-inch  centers.  The 
finished  bus-bars  are  silver-plated. 


Any  metal  which  is  a  good  con¬ 
ductor  and  which  can  be  soldered 
is  satisfactory  as  bus-bar  material. 
A  A-inch  thickness  might  be  more 
desirable  than  the  A-inch  strips  for 
bus-bars. 

The  chassis  frame  is  made  of  4- 
inch  cadmium-plated  steel  angle 
iron  A  inch  thick,  with  4-inch 
thickness  for  the  tapped-hole  strip 
to  insure  that  the  tapped  holes 
will  remain  satisfactory  after  re¬ 
peated  usage.  Binder-head  screws 
are  used  in  these  holes  to  secure  the 
panels  in  position.  Where  circulat¬ 
ing  chassis  currents  are  involved, 
the  ground  bus-bar  should  be  riv¬ 


eted  or  screwed  to  the  chassis  di¬ 
rectly  opposite  each  critical  tube  or 
part. 

Insert  Panels 

Dimensions  for  some  panel  holes 
are  not  given,  primarily  because 
these  are  suggested  types  of  panels 
which  may  or  may  not  appeal  to 
everyone.  Blank  insert  panels  can 
be  made  up  to  any  desired  width, 
to  serve  as  spacers. 

All  rights  to  this  versatile  bread¬ 
board  design  have  been  assigned  to 
the  United  States  Government  by 
the  author,  for  the  best  interests  of 
the  electronic  field. 


Top  tIow  oi  broadboard  on  which  comploto  four-tubo  circuit  boo  boon  wirod.  Tuboo 
aro  uptido  down  undornooth.  and  romola  that  way  during  looting.  Plato-vollago 
bus-bar  Is  at  bottom,  and  ground  bus-bar  at  top  In  this  picturo 
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Wide-Angle  Scan 


Mlcrowor*  Schmidt  antenna  to  two-layer  pillbox  (top).  With  top  plote  remoeed 
(bottom),  rotating  feed  bom.  cylindrical  reflector  and  coupling  elit  are  Ttoible 


Military  and  commercial  radar 
systems  frequently  require 
that  a  volume  in  space  be  scanned 
by  the  radar  beam.  Scanning  in 
some  radar  fire-control  systems  re¬ 
quires  oscillation  of  the  radar 
antenna  array  while  in  certain  air- 
navigation  approach-control  sys¬ 
tems,  scanning  is  accomplished  by 
mechanically  switching  the  antenna 
feed  system  to  produce  dual  narrow 
radar  beams  that  alternately  illumi¬ 
nate  each  side  of  the  airport  run¬ 
way. 

The  problem  of  developing  a 
microwave  antenna  system  for  more 
rapid  scanning  is  under  study  at 
Naval  Research  Laboratory.  One 
proposed  solution  is  the  organ-pipe 
radar  scanner*.  Another  approach 
is  the  adaptation  of  wide-angle  op¬ 
tical  systems  to  microwave  use. 
This  paper  describes  some  results 
obtained  in  adapting  the  Schmidt 
optical  system,  almost  universally 
used  in  projection  television  re¬ 
ceivers',  to  microwave  use,  A 
method  for  improving  off-axis  per¬ 


formance  of  Schmidt  systems  in 
general  is  also  described. 

The  study  has  shown  that  the 
Schmidt  system  can  be  used  at 
microwave  frequencies  to  provide  a 
good  wide-angle  scanning  antenna. 
A  20-beamwidth  scan  has  been  ob¬ 
tained  with  the  corrected  Schmidt 
system  without  deterioration  of 
beam  characteristics.  It  is  possible 
that  this  can  be  extended  for  sys¬ 
tems  with  narrower  beamwidths. 

The  Schmidt  antenna  was  also 
found  to  be  useful  as  a  variable 
beamwidth  antenna.  Antenna  beam- 


FIG.  1 — CroH  ■•ctlon  of  Sebmidt  pillbox 
■bow*  path  of  microwoTO  onorgy  from 
bom  food  to  output  aporturo 


By  H.  N.  GHAIT 

Naval  Research  Laborator]/ 
Washinffton,  D.  C. 


width  can  be  varied  from  three  to 
at  least  12  degrees  simply  by  vary¬ 
ing  the  feed-horn  aperture  size 
from  about  0.9  to  four  inches.  Side- 
lobe  level  was  —20  db  or  lower  at 
all  times.  Thus,  a  scanning  system 
may  be  designed  in  which  beam- 
width  can  be  varied  over  the  scan 
sector. 

The  Schmidt  microwave  focusing 
system,  shown  in  the  photographs, 
consists  of  two  parallel-plate  re¬ 
gions  separated  by  a  common  plate. 
The  upper  region  contains  the  ro¬ 
tating  feed  horn  and  the  lower  re¬ 
gion  contains  the  correcting  lens 
and  output  aperture. 

In  the  lower  photograph  the  top 
plate  of  the  antenna  has  been  re¬ 
moved  to  show  the  rotating  feed 
horn.  The  long  slit  in  the  common 
plate  is  of  proper  dimensions*  t« 
effect  coupling  between  upper  and 
lower  regions.  The  radius  of  the 
circular  reflector  of  this  3.2-cm  an¬ 
tenna  is  18  inches  providing  an 
available  aperture  width  of  36 
inches. 

A  sectional  view  of  the  two-layer 
pillbox  is  shown  in  Fig.  1.  The  feed- 
hom  aperture  is  located  on  the 
focal  surface  of  the  circular  re¬ 
flector  and  is  pivoted  about  the 
center  of  curvature  to  produce  the 
angular  scan. 

Energy  leaving  the  feed  horn 
propagates  through  the  upper  re¬ 
gion  of  the  pillbox  until  it  strikes 
the  circular  reflector.  The  dimen¬ 
sions  of  the  long  slit  in  the  com¬ 
mon  plate  are  so  chosen  that  the  en¬ 
ergy  passes  from  the  upper  to  the 
lower  region  of  the  pillbox.  Energy 
now  propagates  through  the  lower 
region  of  the  pillbox  and  the  cor¬ 
recting  lens  to  free  space.  The  cor¬ 
recting  lens  is  made  of  polystyrene. 

The  lens  corrects  for  aberrations 
introduced  by  the  circular  reflector 
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Radar  Antenna 


Microwave  analog  of  Schmidt  optical  system  permits  20-beamwidth  scan  with  sidedohes 
20  db  down  from  peak  intensity.  Feed  horn  pivots  about  center  of  curvature  to  illumi¬ 
nate  cylindrical  reflector  while  special  polystyrene  lens  restores  plane  wave  front 


FIG.  2 — Snell's  Law  construction  Ulus- 
iratss  ssro  phase  front  of  a  reflector 


SO  that  the  outproinjr  wave  can  be 
considered  plane.  The  parallel-plate 
mode  utilized  is  the  TEM  mode 
although  it  is  possible  to  design  a 
similar  pillbox  using  the  TE,,  mode. 

Equations  of  Lens  Surface 

The  optical  Schmidt  system*  con¬ 
sists  of  a  spherical  mirror  together 
with  a  thin,  refractive  lens  located 
at  the  mirror’s  center  of  curvature. 
The  focal  surface  is  spherical  in 
shape  and  concentric  with  the  mir¬ 
ror.  It  is  located  approximately 
half-way  between  the  mirror  and 
the  lens. 

Optical  workers  have  employed 
a  variety  of  techniques'  to  deter¬ 
mine  the  contour  of  the  aspheric 
Schmidt  corrector.  In  most  cases  a 
series-type  approximation  was  used 
to  simplify  the  calculations.  Since 
the  work  at  NRL  required  investi¬ 
gation  of  a  system  with  a  small 
focal-length-to-aperture  ratio,  an 
exact  rather  than  an  approximate 
series-type  solution  was  needed  in 
calculating  the  correcting  lens  for 
the  microwave  analog  of  the 
Schmidt  optical  system. 
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An  exact  solution  was  obtained 
by  employing  the  zero  phase  front 
method*.  The  zero  phase  front  of  a 
reflector  is  found  in  the  following 
manner.  It  is  first  assumed  that  all 
rays  obey  Snell’s  Law,  that  is,  the 
angle  of  incidence  is  equal  to  the 
angle  of  reflection,  and  the  inci¬ 
dent  ray,  the  reflected  ray  and  the 
normal  to  the  surface  lie  in  a  plane. 

Referring  to  Fig.  2,  if  a  reflected 
ray  such  as  AB  is  extended  back¬ 
wards  a  distance  AC  equal  to  the 
distance  between  the  feed  point  O 


and  the  point  of  reflection  A,  then 
the  zero  phase  point  of  this  ray 
is  determined  at  C.  The  zero  phase 
front  is  defined  as  the  locus  of  the 
zero  phase  points  for  all  rays  strik¬ 
ing  the  reflector. 

Zero  Phase  Method 

An  exact  solution  may  be  found 
by  use  of  the  zero  phase  method. 
If  the  outer  surface  of  the  lens  is 
made  plane,  the  co-ordinates  of  the 
points  on  the  inner  surface  of  the 
lens  are  found  to  be 


FIG.  3 — Diagram  ol  Schmidt  optical  ayttom  doflnoa  paromotora  uaod  la  aolrlng  ior 
co-ordlnotoa  oi  corroding  Iona  auriaco  by  aoro  phaso  iront  ■"ofhftd 


CorT#ctiii9  I#!!®##  nod#  iron  polyityrono  dioloctric.  From  top  down  words  thoso 
UnsM  hoTo  focal  Unglhs  of  9.0.  9.9  and  10.8  inches 


FIG.  4 — Voriation  oi  sido-lobo  IstsI,  boanwidlh  and  rolotivs  qain  with  sconninq 
for  Schmidt  antonna  with  9.9  inch  focal  Unqth  Ions 


/*  »  1/A  12 coed  —/cos 20  — ccos^l 

\y  =  1/A  |(2sin0  —/sin  20)  (1  —ncoa^) 

—  c  sin^  +n  sini/  (2  cosO  — /  cos  20)) 

where 

A  =*  1  —  n  cosO 

^  as  0  —  ^ 

4>  >«  sin~‘/  sinO/p 
p  «  (1  -t-/«  -  -i/cosOi) 
c  -2-/ 

The  above  parameters  are  de¬ 
fined  in  Fig.  3,  except  for  n  which 
is  the  index  of  refraction  of  the 
material  from  which  the  lenses  are 
fabricated. 

The  equations  show  that  the 
lens  contour  is  uniquely  determined 
once  the  index  of  refraction  n  and 
the  focal  length  /  are  chosen.  The 
focal  length  is  defined  as  the  dis¬ 
tance  from  the  center  of  curvature 
of  the  reflector  to  the  paraxial 
focus. 

For  any  values  of  these  param¬ 
eters,  the  Schmidt  provides  perfect 
focusing  when  the  beam  is  on  axis. 
However,  once  the  beam  is  moved 
off  axis  the  system  is  no  longer  in 
perfect  focus,  but  it  was  thought 
that  the  off-axis  behavior  of  the 
Schmidt  could  be  optimized  by  the 
proper  choice  of  the  parameters  / 
and  n. 

Microwave  Adaptation 

For  convenience  it  was  decided  to 
fix  the  index  of  fraction  n  and  to 
investigate  the  properties  of  the 
Schmidt  as  its  focal  length  /  was 
varied.  Polystyrene  was  chosen  for 
the  lenses  because  of  its  low  loss, 
its  availability  in  pieces  of  suffi¬ 
cient  size  and  because  its  index  of 
refraction  (n  =  1.59)  at  microwave 
frequencies  is  close  to  that  of  glass 
at  light  frequencies. 

The  choice  of  /  was  more  diffi¬ 
cult.  However,  it  was  possible  to 
examine  the  effect  of  this  param¬ 
eter  on  the  system  by  employing 
standard  techniques  from  optics. 

As  a  result  of  previous  theoreti¬ 
cal  study,  focal  lengths  of  /  =  0.50, 
0.56  and  0,60  were  chosen  and 
three  lenses  were  designed  to  fit  the 
36-inch  reflector.  The  three  poly¬ 
styrene  lenses  are  shown  in  the 
photograph.  Their  actual  focal 
lengths  from  top  to  bottom  respec¬ 
tively  are  9.0,  9.9  and  10.8  inches. 
These  actual  focal  lengths  corres¬ 
pond  to  the  normalized  focal  lengths 
quoted  above. 

Far-field  radiation  patterns  of 
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the  two-layer  pillbox  alone  were 
first  taken  to  check  its  design. 
These  measurements  indicated  that 
the  pillbox  was  satisfactory  and 
could  be  used  in  further  testing  of 
the  Schmidt  system. 

Side-lobe  level,  rather  than  beam- 
width  and  gain,  was  used  as  a  meas¬ 
ure  of  merit  of  the  various  pat¬ 
terns  of  the  Schmidt  because  the 
side-lobe  level  is  more  sensitive  to 
changes  in  the  system  than  either 
the  beamwidth  or  gain. 

The  off-axis  performance  of  each 
of  the  three  lenses  was  checked  by 
taking  far-held  radiation  patterns 
as  various  feed  horns  were  used  as 
primary  radiators.  It  was  found 
that  all  on-axis  patterns  were 
equally  good,  that  is,  the  side  lobe 
level  was  at  least  20  decibels  below 
peak  intensity  at  all  times.  How¬ 
ever  as  the  beam  was  scanned  off 
axis,  rapid  deterioration  of  the 
beam  occurred  with  certain  com¬ 
binations  of  feed  horns  and  lenses. 

Off-Axis  Behavior 


FIQ.  S-  Ray  tracing  with  Schmidt  tyitam  UluttralM  Incraoa*  la  physical  opartur* 
at  btam  it  tcanntd  oil  axis 


It  was  found  that  the  lens  de¬ 
signed  for  the  normalized  /  = 
0.55  had  better  off-axis  character- 
i.stics,  that  is,  lower  side  lobes  and 
a  narrower  beamwidth,  than  the 
other  two  lenses  when  illuminated 
by  the  same  feed  horn.  It  was  also 
found  that  the  performance  of  this 
lens  could  be  optimized  by  using  a 
feed  horn  whose  intensity  is  10  db 
down  from  peak  intensity  at  ±40 
degrees.  If  /  =  0.55  then  0  can  be 
as  great  as  ±40  degrees  without 
serious  aberration. 

Figure  4  shows  the  variation  in 
side-lobe  level,  beamwidth,  and  gain 
(relative  to  the  on-axis  condition) 
as  the  beam  is  scanned.  Notice  that 
a  total  scan  of  16  beamwidths  can 
be  obtained  with  a  side-lobe  level  of 
20  db  or  more  below  peak  intensity. 
The  deflection  of  the  beam,  as  the 
feed  horn  was  moved  along  the 
focal  surface,  agreed  very  closely 
with  the  angular  deflection  of  the 
feed.  In  other  words,  the  Schmidt 
has  a  beam  factor  of  unity. 

Off-Axis  Correction 

Ray  tracing  conducted  on  the 
Schmidt  indicated  that  the  physical 
aperture  increased  as  the  beam 
was  scanned  off  axis.  Referring 
to  Fig.  5,  it  can  be  shown  that 
the  aperture  AA'  is  equal  to: 


FIG.  I — Ofi-axis  roy  tracing  ahow*  that  normal  Schmidt  Una  OTorcorrocta  odgoa 
oi  warn  iront 
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FIG.  7 — Schmidt  tystcm  ihowinq  proillet  of  both  normal  corroctlnq  Un*  and  lens 
with  ofi-axie  correction 
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AA'  ^  2  coB$ anfi 

+  coe(d  —  0)  Un  -1-  (a  —  P)\ 

-  coe(fl  -I-  0)  Un  —  (a  —  /J)| 

where  «  =  sin'*  [r,  8in0]  and  /3  = 
0  —  The  effective  aperture  is 
AA'  cos  0.  Using  a  value  of  0  =  60 
degrees  (one-half  the  10  db  width 
of  open  waveguide),  the  value  of 
AA'  cos  0  was  calculated  and  found 
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to  be  constant  within  2  percent 
from  «  =  0  to  »  =  40  degrees.  Thus 
if  the  Schmidt  provided  perfect 
correction  both  the  beamwidth  and 
gain  should  remain  constant  over 
the  entire  field  of  view.  Examina¬ 
tion  of  Fig.  4  shows  that  this  was 
not  the  case.  The  variation  in  gain 
and  beamwidth  is  probably  due  to 
phase  errors,  which  increase  as  the 


angle  of  scan  increa.ses. 

Further  off  -  axis  ray  tracing 
.showed  that  the  lens  actually  over- 
correctcd  the  edges  of  the  wave 
front  as  shown  in  Fig.  6,  even 
though  it  did  flatten  the  center. 

An  attempt  was  made  to  weaken 
the  edges  of  the  lens  to  provide  bet¬ 
ter  off-axis  correction.  A  method’ 
was  derived  which  would  allow 
calculation  of  the  lens  profile  to 
provide  approximate  correction  both 
on  axis  and  at  two  .symmetrically 
cho.sen  scan  angles. 

The  method  consists  of  design¬ 
ing  the  lens  in  three  sections.  The 
center  section  is  contained  between 
the  zero  slope  points,  the  zero  slope 
point  being  the  point  at  which  a 
tangent  to  the  lens  is  parallel  to 
the  Y-axis.  These  points  correspond 
to  values  of  ±0^  where  cos  0,  =  if. 

The  upper  and  lower  sections  lie 
outside  the  zero-slope  points.  For 
the  center  section,  the  lens  was 
designed  as  though  the  horn  was 
at  0  =  0  degrees.  For  the  upper 
and  lower  sections,  the  designs  were 
based  on  horn  positions  of  0  =  — 30 
deg.  and  -1-30  deg.  respectively.  A 
new  lens  was  then  constructed  and 
tested  in  the  same  pillbox.  Figure 
7  shows  the  old  and  the  new  lenses. 
Figure  8  shows  the  variation  in 
side-lobe  level,  beamwidth  and  gain 
as  the  beam  is  scanned.  A  20 
beamwidth  scan  is  now  possible 
with  a  side-lobe  level  of  — 20  db  or 
lower  with  both  constant  beam- 
width  and  fairly  constant  gain. 
This  is  quite  an  improvement  over 
the  old  model  which  provided  only 
a  16-beamwidth  scan  under  the 
same  restrictions. 

The  author  wishes  to  thank  M. 
L.  Kales  and  K.  S.  Kelleher  for 
their  help  and  encouragement  dur¬ 
ing  the  course  of  this  development. 
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Effect  of  Radiation 

on  Resonant  Lines 


Two- wire  transmission-line  calculations  are  made  considerably  more  accurate  by  includ¬ 
ing  effect  of  line  radiation.  Problems  are  solved  using  graphs  of  theoretically-derived 
equations  that  have  been  verified  experimentally 
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Radiation  resistance  is  usually 
neglected  in  making  calcula¬ 
tions  for  resonant  parallel-conduc¬ 
tor  transmission  lines  but  results 
obtained  in  this  manner  are  liable 
to  serious  errors. 

A  means  for  taking  radiation  re¬ 
sistance  (which  may  be  appreci¬ 
able,  depending  on  frequency  and 
other  factors)  into  consideration  in 
making  optimum  design  calcula¬ 
tions  is  suggested. 

Resistance  Calculation 

Recent  measurements  in  this  lab¬ 
oratory*  have  shown  that  the  radia¬ 
tion  resistance  of  certain  resonant 
unshielded  two-wire  transmission 
line  sections  is  given  with  good  ac¬ 
curacy  by  the  equation. 

Rr.4  «  120  w*  (d/X)*  ohms  (1) 

when  d,  the  separation  of  the  con¬ 
ductor  centers,  is  small  compared 
with  the  wavelength  X  and  large 
compared  with  the  conductor  radius 
r.  The  measurements  were  made 
for  line  sections  an  odd  number  of 
half-wavelengths  long  with  open- 
circuit  termination  at  each  end,  and 
for  sections  an  even  number  of  half¬ 
wavelengths  long  with  short-circuit 
termination  at  each  end.  There  are 
now*  theoretical  reasons  for  assum¬ 
ing  that  the  same  equation  applies 
to  all  resonant  sections  of  such 
transmission  line  with  any  com¬ 
bination  of  open-circuit  and  short- 
circuit  terminations.  Typical  ex¬ 
amples  are  shown  in  Fig.  1. 


The  usual  analysis  of  uniform 
transmission  lines,  neglecting  radi¬ 
ation  losses,  leads  to  the  well-known 
equation  for  the  Q  of  any  low-loss 
resonant  section 

«.-|r  (» 

where  %  is  the  attenuation  constant 
in  nepers  per  meter,  and  fi  is  the 
phase  propagation  constant  in  radi¬ 
ans  per  meter.  The  approximations 
involved  in  deriving  this  equation 
are  valid  with  useful  accuracy  for 
line  sections  whose  total  attenu¬ 
ation  does  not  exceed  a  few  tenths 
of  1  db. 

The  input  impedance  at  any  point 


FIG.  1 — Typical  rMonanI  Irontmlsalon- 
lin*  ■•ctions  ior  which  •iioet  oi  radia¬ 
tion  on  tho  rosonont  proportloa  Is  an- 
olysod 


of  antiresonance  of  the  same 
.sections,  (.see  Fig.  1)  is  given  by 

Z„  -  QZ,  ohms  (3) 

CUjo  WU 

where  Z,  is  the  characteristic  im¬ 
pedance  of  the  line  in  ohms  and  L. 
=  nA/4  is  the  line  length  for 
resonance. 

In  Eq.  2,  fi  is  directly  propor¬ 
tional  to  frequency  and  is  inde¬ 
pendent  of  conductor  size,  material 
or  separation,  at  high  frequencies. 
When  dielectric  losses  are  negli¬ 
gible,  the  attenuation  constant  «  is 
given  by 


—  nepent  per  meter 


(4) 


where  R,  is  the  total  conductor  re¬ 
sistance  in  ohms  per  meter.  The 
value  of  R,  increases  as  the  square 
root  of  the  frequency  at  high  fre¬ 
quencies,  while  Z,  is  independent  of 
frequency. 

For  a  line  having  two  identical 
circular  conductors  of  radius  r 
meters,  center  separation  d  meters, 
and  conductivity  «  ohms  per  meter 

Z.  -  120  coah-i  ((i/2r)  (6) 

|(d/2i-)  +  [(d/2r)«  -  ipj  ohm* 

ohm*  per  meter  (6) 

where  /  is  the  frequency  in  cycles 
per  second. 

It  follows  from  Kq.  2,  3  and  4 
and  the  nature  of  the  frequency 
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FIG.  2 — CurvM  show  resonant  proper- 
Um  oi  two-wire  line  eectlone  at  100  me 
for  Vii-inch  copper  conductor* 


variation  of  the  parameterH  in¬ 
volved,  that  both  the  Q  and  the  anti- 
reaonant  input  impedance  Z„ 
should  increase  as  the  square  root 
of  the  frequency  for  resonant  line 
sections  of  constant  electrical 
length  (n  constant). 

When  Eq.  2  is  combined  with  Eq. 
5  and  6  it  is  easily  shown  that  the 
Q  of  any  resonant  section  is  a  maxi¬ 
mum  at  all  frequencies  for  fixed 
conductor  separation  /,  when  the 
conductor  radius  is  priven  by  d/2r 
=  2.276,  but  that  for  fixed  con¬ 
ductor  radius  the  Q  increases  in¬ 
definitely  with  conductor  separation. 

Similarly  it  is  found  on  combin¬ 
ing  Eq.  3  with  Eq.  5  and  6  that, 
for  fixed  conductor  separation  the 
antiresonant  impedance  of  any  sec¬ 
tion  is  a  maximum  at  all  frequen¬ 
cies  when  the  conductor  radius  is 
given  by  d/2r  =  4.43,  and  that 
again  for  fixed  conductor  radius 
the  antiresonant  impedance  in¬ 
creases  indefinitely  with  conductor 
.separation. 

The  calculations  in  the  following 
.sections  show  that  when  account  is 
taken  of  radiation  resistance  all 
the  conclusions  of  the  last  three 
paragraphs  are  either  totally  wrung 
or  seriously  in  error  for  practical 
resonant  sections  of  unshielded 
two-wire  line  at  high  frequencies. 

Including 

Combining  Eq.  2  and  4,  and  using 
fi  =  2it/X  and  L.  =  nX/4,  leads  to 


FIG.  3 — Optimum  ••paralion  oi  conduc¬ 
tor*  for  optimum  Q  •xpro**od  in  con¬ 
ductor  diomotor* 


FIG.  4 — Curvo*  *how  Q  raluo*  oi  r**- 
onant-lino  *ection*  at  optimum  conduc¬ 
tor  *eparation*  gWen  in  Fig.  3 


Q 


irnZ, 

kheU 


(7) 


In  this  equation  the  denominator 
is  one-half  the  total  conductor 
resistance  of  a  resonant  line  section 
of  length  n  quarter-wavelengths. 

Because  of  the  approximately 
sinusoidal  distribution  of  current 
along  a  high-Q  resonant  line  sec¬ 
tion,  the  total  distributed  resistance 
R.L.  introduces  only  one-half  as 
much  loss  as  the  same  amount  of 
resistance  located  at  a  point  of 
maximum  current.  By  definition, 
a  radiation  resistance  is  referred 
to  such  a  point  of  maximum  cur¬ 
rent. 

It  is  evident,  therefore,  that 
the  Q  of  a  resonant  line  section 
whose  total  radiation  resistance  is 
ohms  will  be  given  by 


Q~ 


jrnZ, 

\Ljiit:  +  Rrai 


(8) 


a  result  which  is  confirmed  by  more 
rigorous  analysis. 

When  the  two  conductors  of  a 
line  are  separated  by  twenty  or 
more  diameters,  the  line  currents 
are  uniformly  distributed  around 
the  circumference  of  each.  For  de¬ 
creasing  separation  the  currents 
become  more  and  more  concentrated 
on  the  adjacent  sides  of  the  con¬ 
ductors.  This  is  the  proximity 
effect,  which  results  at  high  fre¬ 
quencies  in  the  characteristic 
impedance  of  a  two-wire  line  ap¬ 
proaching  zero  and  the  distributed 


conductor  resistance  approaching 
infinity  as  the  two  line  conductors 
approach  contact.  Equations  5  and 
6  include  this  proximity  effect  for 
Z,  and  Rr  respectively. 

It  is  to  be  expected  that  the 
conductor  separation  d  occurring 
in  Eq.  1  for  radiation  resistance 
is  physically  of  the  nature  of  a 
.separation  of  effective  current 
centers  of  the  currents  in  the  two- 
line  conductors.  It  should  there¬ 
fore  approach  d  for  large  values  of 
d/2r  and  should  approach  zero  as 
the  conductors  approach  contact 
and  d/2r  approaches  unity. 

Since  no  analysis  of  this  aspect 
of  the  problem  seems  ever  to  have 
been  made,  it  will  be  postulated 
here  for  purposes  of  calculation 
that  the  effective  separation  of  the 
conductor  current  centers  for  radi¬ 
ation  resistance  purposes,  as  modi¬ 
fied  by  proximity  effect,  is  given  by 


d.// -  d|l  -  (2r/d)*lH  (9) 

an  expression  whose  proximity 
effect  term  is  similar  to  that  in 
Eq.  5  and  6. 

Substituting  Eq.  5,  6  and  9  into 
Eq.  8  and  using  L.  =  nX/4  and 
X  =  300//,.,,  where  /«,  is  the  fre¬ 
quency  in  megacycles,  leads  to 


Q  _  1  irn  120  C08h2jd/2r)  _ 

-I-  UW  l(d/2r)*  -  1  j  (10) 

which  is  the  working  equation  from 
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which  the  Q  of  any  resonant  section 
of  line  can  be  calculated. 

The  correspondintf  equation  for 
antiresonant  input  impedance  can 
be  written  directly  using  Eq.  3, 

It  is  not  possible  to  draw  signifi¬ 
cant  conclusions  from  Eq.  10  simply 
by  inspection,  except  to  say  that  Q 
is  no  longer  independent  of  n  or 
proportional  to  the  square  root  of 
the  frequency,  as  was  the  case  when 
radiation  losses  were  neglected. 
The  full  implications  of  the  equa¬ 
tion  can  be  found  only  by  direct 
numerical  solution. 

Graphical  Solution 

Figure  2A  shows  the  variation 
with  d/2r,  on  varying  d,  of  the  Q 
of  quarter-wavelength,  half-wave¬ 
length,  and  one-wavelength  resonant 
line  sections  having  copper  con¬ 
ductors  of  A-in.  radius,  at  a  fre¬ 
quency  of  100  me,  as  calculated 
from  Eq.  10.  Because  of  the  radia¬ 
tion  los.ses,  the  Q  does  not  increa.se 
indefinitely  with  d,  but  has  a  maxi¬ 
mum  value  at  a  relatively  small 
value  of  d,  about  1}  inches  for  the 
quarter-wavelength  .section.  The 
optimum  conductor  .separation  is 
somewhat  greater  for  longer  reso¬ 
nant  sections,  being  almost  three 
inches  for  a  full  wavelength  sec¬ 
tion. 

Figure  2B  shows  similarly  the 
variation  with  d/2r,  on  varying  d, 
of  the  antire.sonant  input  imped¬ 
ance  for  line  sections  of  the  .same 
lengths  at  the  same  frequency. 
The  maxima  in  these  curves  occur 
at  somewhat  higher  values  of  d/2r 
than  the  maxima  in  the  Q  curves. 

Figure  2C  shows,  for  the  same 
(juarter-wavelength  line  .section 
only,  the  variation  with  d/2r  of 
the  two  effective  resistance  com¬ 
ponents  of  the  section,  being  the 
two  terms  of  the  denominator  of 
Eq.  10.  The  increa.se  of  the  con¬ 
ductor  resistance  term  with  prox¬ 
imity  effect  at  low  values  of  d/2r 
and  the  increase  of  radiation  resist¬ 
ance  at  high  values  are  evident. 
The  term  cosh‘‘  d/2r  in  the  numer¬ 
ator  of  Eq.  10  is  mainly  responsible 
for  the  maximum  values  of  Q  and 
Z.r  occurring  at  considerably  higher 
values  of  d/2r  than  the  value  that 
results  in  minimum  total  effective 
resi.stance  for  the  line  section. 

It  should  be  noted  that  the  opti¬ 


mum  values  of  d/2r  in  Fig.  2A  and 
2B  are  not  to  be  compared  with  the 
values  of  2.275  and  4.43  respec¬ 
tively  given  above.  These  latter 
values  are  for  the  ca.se  where  the 
line  separation  is  fixed  and  the  con¬ 
ductor  radius  is  varied. 

The  value  of  d/2r  to  give  maxi¬ 
mum  Q  has  been  calculated  for 
quarter  -  wavelength,  half  -  wave¬ 
length  and  one-wavelength  line 
sections  of  copper  conductors  of  A, 
A,  i  and  i-in.  radius  at  several 
frequencies  between  10  and  10,000 
me.  The  results  are  shown  in 
Fig.  3. 

The  optimum  d/2r  values  were 
obtained  either  by  plotting  curves 
similar  to  Fig.  2A  or  by  solving 
the  equation  obtained  on  differenti¬ 
ating  Eq.  10  with  respect  to  d/2r 
and  equating  to  zero,  the  two  pro- 
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cedures  being  about  equally  tedious. 

The  most  striking  feature  of 
these  curves  is  the  indication  that, 
especially  for  the  larger  conductor 
radii,  the  optimum  value  of  con¬ 
ductor  spacing  is  very  small.  For 
example,  for  a  quarter-wavelength 
.section  having  conductors  of  i-in. 
radius,  the  optimum  value  of  d/2r 
at  100  me  is  about  1.8;  at  300  me 
the  optimum  value  is  1.17,  and  at 
1,000  me  it  is  1.03.  These  values 
correspond  to  actual  spacings  be¬ 
tween  the  adjacent  conductor  sur¬ 
faces  of  about  li,  A  and  A-in. 
respectively. 

Q  Values 

The  Q  values  at  the  optimum 
values  of  d/2r  for  the  line  sections 
of  Fig.  3  are  shown  in  Fig.  4.  Up 
to  a  certain  frequency  the  Q  values 
increase  with  frequency  though  not 
as  rapidly  as  the  square  root  of 
the  frequency  for  any  of  the  curves 


shown.  At  higher  frequencies  they 
drop  off  fairly  sharply.  Longer 
line  sections  at  a  given  frequency 
have  higher  Q  values  and  their 
maximum  Q  occurs  at  higher  fre¬ 
quency. 

An  interesting  feature  is  that 
at  frequencies  above  about  300  me 
sections  made  from  conductors  of 
A-in.  radius  can  have  higher  Q 
values  than  sections  made  from 
conductors  of  ^-in.  radius.  This  is 
shown  more  clearly  in  Fig.  6,  where 
the  Q  curves  for  each  of  the 
quarter-wavelength  lines  of  Fig.  4 
are  plotted  together.  This  indicates 
also  that  at  300  me,  for  example, 
the  optimum  quarter-wavelength 
.section  using  conductors  of  A-in. 
radius  has  a  higher  Q  value  than 
the  optimum  sections  with  either 
larger  or  smaller  conductors. 

It  follow’s  that  at  any  frequency 
there  is  an  optimum  conductor  size 
for  sections  of  any  particular  elec¬ 
trical  length  and  that  the  section 
using  this  conductor  size  and  the 
optimum  value  of  d/2r  will  have 
the  ab.solute  maximum  Q  value 
obtainable  at  that  frequency  and 
line  length. 

Figure  6  shows  that  at  300  me 
a  quarter-wavelength  section  made 
of  copper  conductors  of  A-in. 
radius  with  d/2r  =  2.7  (from  Fig. 
3)  has  a  Q  value  of  about  850,  and 
no  higher  Q  value  can  be  obtained 
for  any  quarter-wavelength  line  at 
this  frequency.  The  center  separa¬ 
tion  of  the  conductors  for  this  sec¬ 
tion  is  slightly  less  than  I  in. 

If  similar  curves  for  larger  and 
smaller  conductor  radii  were  added 
to  Fig.  5,  the  envelope  of  the  re¬ 
sulting  set  would  give  the  maximum 
possible  Q  value  obtainable  at  each 
frequency. 

Curves  similar  to  those  of  Fig. 
3,  4  and  5  could  also  be  calculated 
for  line  sections  of  maximum  anti¬ 
resonant  input  impedance. 
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Bipolar  Logarithmic 


Simple  circuit  using  two  type  9004  biased  diodes  back  to  back  measures  d-c  corona 
signals  of  both  polarities  over  entire  range  from  milliamperes  to  millimicroamperes. 
Used  in  studying  earth’s  electric  field  during  snowstorms  and  thunderstorms 


IN  A  STUDY  of  the  earth’s  electric 
field  during  snowstorms  and 
thunderstorms,  it  was  necessary  to 
measure  the  corona  current  to  a 
corona  point  exposed  54  feet  above 
the  ground.  The  current  range  to 
be  covered  was  approximately  from 
10"’  ampere  to  lO"*  ampere  with 
either  polarity.  Because  of  the 
the  wide  range  of  current  to  be 
measured,  a  logarithmic  device  was 
needed. 

The  logarithmic  relationship  be¬ 
tween  retarding  voltage  and  cur¬ 
rent  in  a  temperature-limited  diode 
having  a  pure  metal  cathode  has 
been  known*  at  least  since  1914,  and 
various  experimenters  have  con¬ 
structed  logarithmic  amplifiers  us¬ 
ing  this  principle  or  variations  of 
it*'*.  The  theory  of  such  tubes  has 
been  discussed  in  several  places'  *. 
Ordinarily,  only  a  single  polarity  of 
current  has  been  considered  during 
this  early  research. 


A  particularly  interesting  report* 
indicates  that,  under  proper  condi¬ 
tions,  for  one  polarity  the  9004 
acorn  diode  has  a  logarithmic  range 
of  10*.  For  the  present  application, 
however,  it  was  necessary  to  deal 
with  both  polarities.  After  trying 
.several  other  circuits  with  unsatis¬ 
factory  results,  the  one  given  in  de¬ 
tail  in  Fig.  1  was  constructed.  As 
shown  in  Fig.  2,  it  consists  essen¬ 
tially  of  two  biased  diodes  back  to 
back,  shunted  by  a  resistor  R,  the 
output  of  which  is  fed  to  a  simple 
d-c  amplifier  which  in  turn  feeds  a 
0.5-ma  zero-center  Esterline-Angus 
recorder. 

In  the  case  where  the  anode  of  a 
diode  is  biased  negatively  relative 
to  the  cathode  (even  when  the 
cathode  is  not  a  pure  metal),  the  re¬ 
lationship  between  diode  current  i 
and  retarding  potential  —V  may  be 
given  by 


where  e  is  the  electron  charge,  k 
is  Boltzmann’s  constant,  T  is  the 
ab.solute  temperature  of  the  cathode 
and  t.  is  a  constant  depending  upon 
geometry  and  other  factors. 

In  practice,  this  equation  becomes 
invalid  at  various  parts  of  the 
range  because  of  such  effects  as 
positive  ion  current  in  the  tube, 
shunting  leakage  or  circuit  resist¬ 
ance,  currents  to  grids  of  following 
stages,  saturation  of  the  diode  lead¬ 
ing  to  a  space  charge  situation  (at 
the  high  end  of  the  current  range), 
photoelectric  emission  from  the 
anode  or  grid,  rectification  from  a-c 
pickup  in  high-impedance  leads  and 
even  heater  leakage  or  rectification. 
In  fact,  in  the  bipolar  case  where 
two  diodes  are  required,  it  is  virtu¬ 
ally  impossible  to  operate  the  cir¬ 
cuit  without  a  separate  filament 
transformer  for  the  heater  of  the 
diode  with  the  high-impedance 
cathode. 

For  the  temperatures  of  typical 
cathodes,  the  quantity  e  kT  cor¬ 
responds  to  from  4  to  5  decades  per 
volt.  In  Fig.  3  the  output  voltage 
of  the  two  diodes  back  to  back  is 
sketched  in  qualitative  fashion  rela¬ 
tive  to  the  logarithm  of  the  current. 
Naturally  no  logarithmic  function 
goes  through  zero.  Whether  or  not 
there  is  a  shunting  resistor,  there 
must  be  a  linear  region  near  zero  so 
that  the  actual  relationship  is  of 
the  form  of  a  hyperbolic  sine  (2 
sinh  .r  =  e'  —  e",  which  is  a  func¬ 
tion  that  is  linear  near  zero  and 
logarithmic  far  from  zero). 

Practical  Circuit 

The  location  of  the  region  of 
transition  from  a  logarithmic  to  a 
linear  relationship  may  be  changed 
by  adjusting  the  shunting  resistor 
R  or  by  adjusting  the  biases  applied 
to  the  two  diodes.  When  the  bia.ses 
have  fairly  large  values,  the  loca¬ 
tion  of  the  linear  range  is  deter¬ 
mined  by  the  shunting  resistance  R. 
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Coiona-Curient  Amplifier 


By  SEVILLE  CHAPMAN 
and  LEONARD  BOGDAN 

Cornell  Aeronautical  Laboralorp 
Buffalo.  S’.  Y. 

Figure  3  has  been  drawn  for  this 
case. 

The  circuit  a.s  constructed  actu¬ 
ally  had  a  logarithmic  range  from 
3  X  lO"*  to  3  X  10‘*  amperes  for 
both  polarities.  Unquestionably  the 
ranges  could  have  been  extended  to 
.smaller  currents,  but  since  the 
smallest  currents  which  could  be 
measured  already  were  less  than 
required  for  this  application, 
further  development  was  not  under¬ 
taken.  The  Victoreen  5800,  'VX41A 
has  also  been  operated  between 
3  X  10'“  and  3  x  10  *  amperes  as  a 
logarithmic  diode  without  reaching 
the  ends  of  the  range,  and  the  Ray¬ 
theon  CK5886/CK571  has  been 
worked  over  7  decades. 

The  bia.ses  were  adjusted  as 
shown  in  Fig.  1  to  yield  the  calibra¬ 
tion  given  in  Fig.  4.  Changing  the 
biases  changes  the  circulating  cur¬ 
rent  through  the  diodes.  On  the 
a.ssumption  that  the  cathode  tem¬ 
perature  is  proper,  the  relationship 
between  current  t  and  output  volt¬ 
age  V  is  given  as  indicated  in  Fig. 
3  as 

I  -  ^-1-  i.  10*'*^  »  ^  10' 

where  i,  is  a  constant  and  F,  is  the 
bias  voltage. 


FIG.  1 — CompI*!*  aiqnal  circuit  oi  bipolar  logarithmic  ampliilor.  Powor  supply,  not 
shown,  usos  SY3GT  iull-wavo  roctiilor  with  VR150  across  ungroundod  iiltor  to  givo 
145  Tolls.  Circuit  ground  diridos  this  as  indicatod  by  Tollago  toIuss.  Soparato 
iilamont  transionnor  is  ustd  lor  tho  9004  tubos 


The  practical  amplifier  shown  in 
Fig.  1  has  several  built-in  calibra¬ 
tion  points.  The  meter  current  is 
about  800  microamperes  per  volt 
input,  corresponding  to  about  200 
microamperes  per  decade  of  corona 
current.  The  equipment  has  been 
in  service  for  about  15  months,  and 
providing  the  tubes  are  replaced 
after  their  rated  life,  it  behaves 
very  well. 
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FIG. 


2 — SimplUiad  circuit  oi  bipolar 
logarithmic  amplifier 


FIG.  3 — Variotion  oi  output  volloge  with 
log  oi  input  current 


FIG.  4 — CalibroOen  curve  ior  measuring 
circuit  oi  Fig.  1 
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Test  Scope  Checks 


Special  design  features  of  a  new  broad -band  oscilloscope  include  sweep-delay  circuit, 
sweep  magnifier,  time  markers  for  sync  pulses  and  vertical-amplifier  calibrator.  Individual 
lines  or  sync  pulses  of  standard  tv  signal  can  be  examined  and  identified 


Television  broadcast  equipment 
frequently  needs  maintenance 
or  adjustment  that  can  best  be  ac¬ 
complished  with  a  cathode-ray  oscil¬ 
loscope.  Station  equipment  to  be 
tested  includes  synchronizing  gen¬ 
erators  and  video  amplifiers  as  well 
as  camera,  monitor  and  switching 
equipment.  Since  any  portion  of  the 
transmitted  video  signal  must  be 
presented  accurately  and  in  good 
detail,  the  test  oscilloscope  must 
have  high  input  resistance,  low  in¬ 
put  capacitance,  good  transient  re¬ 
sponse  and  broad  bandwidth.  The 
instrument  to  be  described  contains 
a  number  of  features  designed  for 
the  purpose  of  tv  testing,  including 
a  10-megacycle  bandwidth,  an  input 
impedance  of  one  megohm  shunted 
by  40  |x(<.f,  and  a  test  probe  (with 
ten  times  attenuation)  that  pro¬ 
vides  10  megohms  and  by  14  (tijif. 
The  sweep  circuit  of  the  oscil- 


FIG.  1— Block  diagram  oi  th*  twoop- 
'dolay  circuit 

loscope  has  a  range  from  0.01  sec 
per  cm  to  0.1  (xsec  per  cm  and  is  a 
hard-tube,  triggered  type.  Com¬ 
posite  fields  or  complete  frames  may 
be  observed  by  triggering  the  sweep 
from  vertical  sync  pulses  and  se¬ 
lecting  a  slow-sweep  rate  that  pre¬ 
sents  the  desired  amount  of  infor¬ 
mation  during  each  sweep. 

When  individual  lines  or  sync 
pulses  are  to  be  observed  through¬ 
out  the  picture,  the  sweep  must  be 
set  fast  enough  to  spread  out  the 
desired  information.  It  becomes 


necessary  to  delay  the  start  of  the 
sweep  until  the  picture  has  prog¬ 
ressed  to  the  desired  portion  and 
then  trigger  the  sweep  with  one  of 
the  horizontal-sync  pulses. 

The  sweep  delay  introduced  is 
adjustable  through  about  1.5  fields 
by  means  of  a  sweep-delay  control. 
The  sweep-delay  circuit  operates  at 
the  frame  rate  of  30  cps,  so  that 
individual  lines  are  observed  from 
only  one  of  the  interlaced  fields 
at  any  time.  A  field-shift  switch  al¬ 
lows  the  operator  to  change  to  the 
other  interlaced  field.  A  block  dia¬ 
gram  of  the  sweep-delay  circuit  is 
shown  in  Fig.  1. 

Sweep  Delay 

A  trigger  delay  phantastron  V, 
with  25-millisecond  rundown  time 
will  accept  alternate  vertical-sync 
pulses  from  the  sync  separator.  The 
field-shift  switch,  normally  closed 
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TV  Broadcasts 


ByGLIFFORDH. MOULTON 

Tektronix,  Inc. 

Portland,  Oreoon 


(Fitf.  2),  provides  a  unique  means 
of  forcing  the  phantastron  to  skip 
one  extra  trigger  and  hence  change 
to  the  other  field. 

Reversed  Phantastron 

When  the  pushbutton  is  de- 
pres.sed  charges  C„  so  that  point 
A  approaches  +225  volts.  When  the 
switch  is  released,  point  A  is  again 
grounded  and  C„  instantaneously 
forces  point  B  225  volts  negative 
with  respect  to  its  normal  voltage. 
This  actually  reverses  the  phantas¬ 
tron  and  forces  it  to  run  up  for  a 
.short  time  in.stead  of  down.  Point  B 
returns  to  normal  voltage  approxi¬ 
mately  according  to  the  time  con¬ 
stant  RtC,,,  interrupting  the  phan¬ 
tastron  only  long  enough  to  skip  one 
trigger.  The  comparator  F,  will  al¬ 
ways  be  triggered  by  one  of  the  dif¬ 
ferentiated  horizontal-sync  pulses 
from  the  sync  .separator  that  are 
superimposed  on  the  phantastron 
waveform. 

Sweep  Magnifier 

It  is  frequently  desirable  to  look 
carefully  at  a  small  detail  on  the 
screen  without  upsetting  the  sweep- 
circuit  settings.  A  magnifier  princi¬ 
ple  has  been  incorporated  in  this 
oscilloscope  that  gives  either  three 
or  ten  times  magnification  of  any 
detail  that  has  been  positioned  to 
the  center  of  the  screen  by  a  three- 
turn  horizontal-position  control. 
With  magnification  on,  the  operator 
may  explore  the  entire  trace  by 
slowly  turning  this  control.  If  a 
detail  is  located  with  the  magnifier 
on,  the  position  of  the  detail  with 
respect  to  the  entire  sweep  may  be 
determined  by  turning  oft  the  mag¬ 
nifier  and  observing  which  part  of 
the  trace  is  centered  on  the  screen. 


Undvrchauk  of  tho  toloTtoioB  oscUloacopo  looking  towards  front  pan#]  (loft) 


Blowor  (right)  providos  cooling  for  groator  stability  and  longer  component  life 


The  principle  of  operation  of  the 
magnifier  can  be  explained  with  the 
block  diagram  of  Fig.  3.  Normally 
the  high-gain  amplifier  is  held  to 
unity  gain  by  feedback  networks 
R,Ci  and  R/Jt-  Three  and  ten-times 
magnification  are  obtained  by 
switching  R,  and  C,  to  allow  cor¬ 
responding  voltage  gains. 


Time  markers  are  inserted  as  in¬ 
tensification  pips  in  the  ert  beam 
at  time  intervals  of  1  ixsec,  0,1  {jisec, 
0.05  jxsec  or  200  pips  per  television 
line. 

These  markers  provide  a  means 
of  accurately  timing  the  sync 
pulses  of  a  composite  signal.  A  hori¬ 
zontal-sync  pulse  with  markers  is 
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FIG.  4 — Horisontal  aync  pulaa  with  narkara  auppliad  from  acopa 
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“THE  COST  OF  A  PEKPECT  PBItfORMANCE  IS  LOW’ 


For  nearly  a  quarter  of  a  century 
Cinch  has  produced  electronic 
components  that  were  made 
“standard" — by  demand. 


ORIGINAL . .  .THE 


...YOU  CAN’T  AFFORD  A  SUBSTITUTE 


From  the  CINCH  organization  has  come  many  "firsts"  in  electronic 
components.  Added  to  these  CINCH  engineers  have  developed 


numbers  of  metal  plastic  assemblies  for  specific  needs  of  set  manu¬ 
facturers  and  communication  systems.  Components  that  by  satis¬ 
factory  performance  became  STANDARD.  The  number  of  CINCH 
parts  in  the  leading  TV  and  Radio  sets,  and  in  communication 
systems  testify  to  their  quality  ...  to  the  reputation  of  the  maker, 
CONSULT  CINCH! 


Cinch  BliuniFACTiiRiNG  Corporahon 


1014  Sawth  Haniaa  Ava..  Chicafa  24.  Illlaaii 


»in, 


Cinch  •lectronic  com¬ 
ponents  art  available 
at  leading  jobbers — 
everywhere. 
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Chart  for  T£«  Mode 
Piston  Attenuator 


Nomograph  speeds  finding  attenuation  constant  for  cylindrical  waveguide  operated 
in  TEm  mode  below  cutoff.  May  be  used  to  design  piston  attenuators  with  minimum 
frequency  dependence  over  given  range 


PISTON  attenuators  are  useful 
because  of  their  linear  de¬ 
cibel  scale  and  potentially  high 
accuracy.*  However,  their  at¬ 
tenuation  constant  is  a  slowly 
changing  function  of  frequency 
due  to  the  proximity  of  operat¬ 
ing  frequency  to  cutoff  fre¬ 
quency  and  the  frequency  de¬ 
pendence  of  skin-depth. 

The  nomograph  expedites  de¬ 
termination  of  the  attenuation 
constant,  A,  for  the  TE,,  mode  in 
cylindrical  waveguide.  Effect 
of  skin-depth  is  negligible  for 
the  TM„,  mode  and  nomographs 


By  CHARLES  M.  ALLRED 

Xnlioiial  Hnreau  of  Stanilards 
\Va»hiityton,  It.  C. 


for  this  mode  and  the  TEi,  mode 
for  the  case  of  infinite  conductiv¬ 
ity  are  available.* 

The  nomograph  may  be  used 
to  design  attenuators  having 
minimum  frequency  dependence 
over  a  given  range  and  to  deter¬ 
mine  that  dependence  after  fab¬ 
rication.  In  the  latter  case, 
consider  radius  a  —  2  cm,  con¬ 
ductivity  <1  =  1.5  X  10’  mhos 
per  meter,  and  the  frequency  / 


=  1  X  10*  cycles  per  second; 
then  a«  =  3  X  10*  mhos,  af  = 
2  X  10*  meters  per  second  and 
extension  to  the  A  scale  of  a 
straight  line  through  these 
points  gives  15.94  db  per  radius 
for  A.  In  attenuator  design, 
choose  values  of  o  and  «  to  place 
the  operating  point  at  the  right 
of  the  aa  scale  and  about  the  knee 
of  the  af  scale. 
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PF  MALLORY  a  CO  Inc 


To  Reduce  Your 
Contact  Assembly  Costs 

Use  the  same  specialized 
experience  that  solved  ^ 
this  problem  • .  • 


This  tungsten  electrode 


requires  grinding  to  a  tolerance  of  ±.00025  of  on  inch  to 


insure  absolute  concentricity.  This  braze 


must  withstand  the  centrifugal  forces  of  the 


highspeed  generator  in  which  it  is  mounted.  The  hole  in  the  chuck 


ance  of  ±.00025  of  an  inch.  This  angle 


between  the  chuck  and  electrode  is  held  to 


within  ±6  minutes  of  a  degree. 


Originally  Mallory  pro<lurefl  only  the  tungsten  electrode  for  this  asaembly.  Another  firm 
manufactured  the  chuck,  and  a  third  did  the  brazing  and  chrome  plating...  a  complicated, 
costly  pn)ce88.  Now,  Mallory  produces  the  entire  assembly.  The  customer’s  problems  of 
quality  control,  sub-contracting  and  divided  responsibility  are  entirely  eliminated  . . .  and 
his  costs  are  lower. 

This  is  just  one  more  example  of  how  many  manufacturers  have  improved  the  performance 
and  lowered  the  cost  of  contact  assemblies  by  having  Mallory  do  the  entire  job.  No  matter 
what  your  requirements  are,  Mallory’s  sfiecialized  production  facilities . . .  experience  in 
designing  and  mass-producing  over  5000  different  types  of  contacts . .  .  can  turn  out  pre¬ 
cision  contact  assemblies  for  vou  at  lower  cost. 


MallorY 


more. . .  Get  more  from 
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Electrical  Contacts  and  Contact  Assemblies 
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Ultrasonic  Thickness  Measurement 


Because  thickness  is  inversely 
proportional  to  resonant  frequency, 
the  latter  can  be  used  for  thickness 
determinations.  The  Magnaflux  Co. 
has  used  this  principle  in  a  meas- 
urinjf  instrument  that  gives  direct 
readings  on  the  face  of  a  calibrated 
oscilloscope. 

In  making  the  measurement  a 
tpiartz-crystal  probe,  driven  by  a 
continuously  varying  ultrasonic 
wave,  is  held  against  the  material. 
When  the  varying  signal  reaches 
the  resonant  frequency  of  the  ma¬ 
terial  the  resonance  causes  a  rein¬ 
forcement  of  the  crystal  vibration, 
changing  the  loading  on  the  oscil¬ 
lator  producing  the  ultrasonic  wave. 
By  placing  the  oscillator  signal  on 
the  vertical  plates  of  an  oscilloscope 
and  synchronizing  the  horizontal 
sweep  with  variation  in  crystal 
frequency,  a  standing  wave  is  pro¬ 
duced  with  a  pip  at  the  frequency 
where  resonance  occurs.  To  allow 
direct  determination,  a  screen  cali¬ 
brating  thickne.ss  to  frequency  is 
placed  over  the  tube. 

Variation  of  the  ultrasonic  fre¬ 
quency  is  produced  by  a  motor- 
driven  sweep  capacitor  in  the  oscil¬ 
lator  circuit.  A  cam  arrangement 
triggers  the  horizontal  sweep  at 
the  beginning  of  each  frequency 
cycle.  Five  separate  ranges  allow 
a  total  frequency  coverage  from  8.8 
to  0.23  me,  suitable  for  measuring 
steel  thicknesses  from  0.15  to  0.500 
in.  with  the  fundamental.  Using 
harmonic  readings  the  range  can 


be  extended  to  about  5.0  in.’  For 
materials  other  than  steel,  measure¬ 
ments  can  be  made  by  using  the 
ratio  of  the  speed  of  sound  in  the 
material  to  the  speed  in  steel.  In 
production  use,  the  oscilloscope  can 
be  calibrated  for  the  material  being 
measured. 

The  crystal  used  to  translate  the 
electrical  output  of  the  oscillator 
into  mechanical  vibrations  is  an 


X-cut  type  radiating  the  ultrasonic 
waves  perpendicular  to  the  face  of 
the  crystal.  For  most  surfaces,  a 
flat  crystal  is  used  but  on  curved 
surfaces  under  six  or  eight  in.  in 
diameter  a  curved  crystal  gives  a 
more  pronounced  indication  on  the 
oscilloscope  screen.  Five  separate 
crystals  driven  over  a  two-to-one 
frequency  range  cover  the  entire 
range  of  the  instrument.  The  thick- 


GERMANS  DEVELOP  ELECTRONIC  ROBOT 


Mr.  "Rabor  IV"  lh«  500-pound  robot  shown  in  the  photograph,  hoa  Ita  movomonta 
diroctod  by  a  built-in  ahort-woTo  radio  raceirar.  Coat  oi  tha  matal  giant  woa  $7,140 
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BOONTON  RADIO 

BOONTON,  N  J  \  < 


UNIVERTERS 


for  extending  the  coverage 

of  B.R.C  Signal  Generators 


UNIVERTER— Typ«  207.A 

A  fr«qu«rKy  oonv«rt*r  for  um  with  FM-AM  Signal  G«n«rators  202*B 
and  202-C  Output  fr*qu«ncy  rang*  af  Signal  Generators  is  54 
to  216  me  Additional  output  when  using  207>A: 


UNI  VERIER— Typ«  207-B 

A  frequency  converter  for  use  with  FM*AM  Signal  Generator  202-D. 
The  202-0  is  applicable  to  telemetering  problems  over  freqtMncy 
range  of  175-250  me  Additional  output  when  using  207-Bt 
Pr*ew*n<v  leiie*:  0.1  !•  SS  me. 

Owfpvt;  0.1  !•  100,000  micreveM*  ■*  XI  |«cfc  eppriKlwlBly  7.5  Newt 
Him*  ¥■!«••  mt  Mgli  anlpiit  |e«fc, 
fyevwcy  IncrMMvnt  Mali  *  300  he  in  5  kc  IncmnMNH. 

NUevlatinn:  FM  and  AM  cnnirnllne  by  Sienel  0>nw«ar. 

Frk*!  $345.00  tab  Fnctary. 


UNIVERTER— Typo  207.C 

A  frequency  converter  for  use  with  FM  Signal  Generator  206-A. 
The  206-A  is  applicable  to  ntobile  communications  problems  over  a  fre¬ 
quency  ronge  of  146  to  176  me  Additional  output  when  using  207-C! 
Ffemncy  tufi  ei  ta  50  me. 

OalpM;  ei  .ta  100,000  mIemvniN  «•  XI  lack  aaO  appraaiatataly  7.5  ttma* 


Fri««  $34500  tab  Factary. 
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rotating  sweep  capacitor.  Electrical 
noise  was  caused  by  the  contacts 
and  ball-bearing  mountings  of  the 
rotor.  The  most  efficient  contact 
was  found  to  be  a  silver-graphite 
brush  riding  on  a  silver  pad  at  the 
end  of  the  rotor  shaft.  Cone-type 
bearings  that  serve  as  both  sleeve 
and  thrust  type  bearings  eliminated 
the  mounting  noise. 

In  addition  to  thickness  measure¬ 


ments,  the  ultrasonic  test  unit  can 
be  used  to  test  the  bonding  of 
metals.  Poor  bonding  will  produce 
a  single  peak  at  the  point  on  the 
screen  corresponding  to  the  thick¬ 
ness  of  only  one  of  the  pieces.  Good 
bonding  will  show  a  pip  at  the 
thickness  of  both  pieces. 

References 

(1)  C.  B.  Bets,  Thickness  Measure¬ 
ment  by  Ultrasonic  Frequencies,  Electrical 
Manufacturing,  p  86,  Aug.  1950. 
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ness  measurements  in  each  range 
are  also  in  a  two-to-one  relation¬ 
ship,  for  example  from  0.080  to 
0.100  in. 

Since  the  readings  depend  on  the 
loading  of  the  oscillator  circuit  by 
the  material  under  test,  it  is  essen¬ 
tial  that  the  circuit  be  sensitive  to 
loading.  For  this  reason  the  Q  of 
the  circuit  must  be  as  high  as 
possible.  Low-loss  materials  and 
high-Q  inductances  are  used  as  well 
as  low-loss  coaxial  cable  for  the 
connection  to  the  crystal  probe. 

The  high  sensitivity  of  the  oscil¬ 
lator  circuit  presented  difficulties 
in  the  design  of  the  high-speed 


FIG.  1 — ThlcknMa-mMuurlng  liutm- 
m*nt  b«inq  uMd  with  apwclal  Iig-hold«r 
d*Tlc«  to  dctonniii*  qrlindcr  wcdl  thlck- 
n«M  in  outomoliv*  •ngiiw 


FIG.  2 — Block  diagroin  oi  ultroiOBic 
IhicknoM  mooturor.  On*  ▼•rtical  plato 
ot  oacUloacopo  (not  ihown)  I*  groundod 


Corrosion,  the  oxidation  of  a  metal 
in  contact  with  a  solution,  causes  a 
minute  flow  of  current  in  the  cor¬ 
roding  solution  at  the  point  under 
attack.  Since  these  currents  are 
quantitatively  related  to  the  cor¬ 
rosive  activity  they  can  be  used  to 
observe  the  corrosion  process.  In 
the  past,  d-c  instruments  have  been 
limited  by  the  small  potentials  to 
be  measured,  difficulty  of  obtaining 
high  gain  from  d-c  ampliflers  and 
the  interference  of  the  general  in¬ 
stability  of  the  corroding  system. 


To  eliminate  these  difficulties,  the 
Armour  Research  Foundation  has 
developed  a  “rotogenerative”  ap¬ 
paratus  that  uses  the  d-c  corrosion 
currents  to  generate  a-c  potentials. 
The  device,  shown  in  Fig.  1,  is  de¬ 
scribed  in  the  September  1952  issue 
of  The  Frontier.  A  motor  is  used 
to  rotate  the  specimen  under  test, 
and  corrosion  currents  rotating 
with  the  specimen  produce  a  vary¬ 
ing  potential  as  they  pass  the  sta¬ 
tionary  electrode.  This  potential 
may  be  regarded  as  a  complex  a-c 


SUrar^lotcd  bImI  dlmk  apBcimMi  (A)  hoa  twanty  aquoUy  apacad  Ihiaa  ol  atoal. 
Waraform  producad  by  corroalTa  acttaity  oi  dUuta  hydrochloric  acid  aolutton  la 
ahown  in  (B).  Aluminum-coppar  alloy  apaciinan  in  a  aodium  chlorida-hydrogan 
paroxida  aolulion  producad  waraform  (C).  Eliact  oi  odding  aodium  chromata  ruat 
inhibitor  to  thia  combination  ia  ahown  in  (D) 
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Illustrated  below  are  typical  basic  models  of  Multi-Turn  Helipots  . . . 


t 


A  1(Murn  unit,  appreximotuly  1%"  diamultr 
with  12  to  14  timo«  tho  rotolutien  of  tingU* 
turn  units  of  samo  diontolor.  Vory  vorsotilo— 
low  in  prko — wMo  rongo  of  appKsotions.* 


Similar  to  Modol  A,  but  9  turns  of  rssistonco 
winding  instood  of  10.* 


MOMLS  •,  D,  tk  It 

Lorgor-diomotor  (3  9/14")  designs.  I  has  15 
turns— D,  29  turns— E,  40  turns,  for  oppikations 
requiring  extreme  ranges  of  adjustment  and 
highest  possible  resolution.* 


T H  i  Hnlipot 


ultra-precision 


€> 


<S 


MOMlf  AN,  BN,  A  CNt 

Similar  to  Models  A,  0  A  C  in  site  and  per* 
formance  but  feature  precision  balUbeor* 
ings  and  exIroKiose  tolerances  throughout. 
Have  approximately  twice  the  liiMarity  ac¬ 
curacy  of  equivalent  standard  Helipots— 
are  ideal  servo  units.* 


miniature 


NOMU  AJ,  AJS,  AJIBt 

Tiny  multi-turn  Helipots  the  diameter  of  a 
penny,  weight  I  oi.  AH  have  10.9"  slide 
wire  for  high  resolution  (1/4950—90  K 
unit).  AJ  has  threaded  bushings,  sleeve 
bearings  . . .  AJS,  servo  mountings,  sleeve 
bearings  . . .  AJS^,  servo  mountings,  boll 
bearings.  Many  other  features.* 
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High-Temperature  Carbon-Film  Resistors 


ceramic  base  in  relation  to  those  of 
the  carbon  films  and  nature  of  con¬ 
tacts  to  the  carbon  films. 


High-stability  fixed -com  position 

resistors  capable  of  high-tempera- 
ture  operation  result  when  a  film  of 
carbon  is  deposited  on  a  ceramic 
base.  The  film  is  deposited  when 
.hydrocarbon  vapor  is  decomposed 
by  heat.  This  chemical  process  is  Uniformity  and  continuity  of 
known  as  pyrolysis  and  development  film  thickness  and  structure  is 
of  these  deposited  carbon-film  re-  necessary  for  stable  geometry  of 
sistors  is  being  carried  on  at  Bat-  the  conducting  path.  Some  factors 
telle  Memorial  Institute  under  Air  important  in  design  of  a  pyrolysis 
Force  auspices.  The  resistors  under  system  to  produce  such  films  are 
development  will  have  ratings  of  1  that  film  thickness  is  a  direct  func- 
to  two  watts  and  will  operate  at  am-  tion  of  the  amount  of  hydrocarbon 
bient  temperatures  of  200  C  with-  vapor  contacting  each  unit  area  of 
out  deterioration  or  change  in  re-  the  porcelain  surface  during  ex- 
sistance.  Figure  lA  illustrates  posure  at  high  temperatures,  struc- 
stability  of  carbon-film  resistors  at  ture  of  the  film  and  its  electrical 
high  ambient  temperatures.  Figure 
IB  shows  results  when  ambient 
temperature  is  maintained  at  400  F 
for  an  extended  period  of  time. 

Study  shows  that  porcelain-base 
pyrolytic  carbon-film  resistors  hav¬ 
ing  values  from  ten  ohms  to  five 
megohms,  can  be  made  to  withstand 
operating  temperatures  of  200  C. 

Variations  in  resistor  character¬ 
istics  that  exceed  specified  limits 
are  functions  of  geometrical  varia¬ 
tions  of  the  conducting  path  in  the 
resistive  element. 

The  problem  is  to  achieve  a  stable 
geometry  of  the  conducting  path  in 
the  resistor,  which  will  remain 
stable  during  severe  tests.  Sources 
of  unstable  geometry  are  film  non¬ 
uniformity,  characteristics  of  the 
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FIG.  1 — Diagram  o(  th«  "rolog«ii«ra- 
IW«"  apparatui  for  itudy  oi  corroa^on 


waveform  that  can  be  amplified 
for  observation  on  an  oscilloscope. 

A  sweep  gEmerator  driven  by  the 
same  motor  maintains  the  horizon¬ 
tal  sweep  of  the  oscilloscope  at  the 
same  rate.  In  this  manner,  a 
standing  wave  is  produced  on  the 
screen  that  can  be  correlated  with 
the  position  of  corrosive  activity 
around  the  specimen.  Changes  in 
overall  corrosion  occur  at  a  rela¬ 
tively  slow  rate  and  will  not  be 
amplified  by  the  a-c  instruments. 

An  alternative  method  of  oscil- 
losicope  presentation  uses  the  ampli¬ 
fied  corrosive-current  signals  to 
modulate  the  oscilloscope  traces. 

The  resulting  trace  forms  a  pic¬ 
ture  of  the  surface  of  the  speci¬ 
men  with  the  light  and  dark  areas 
corresponding  to  the  position  and 
intensity  of  corrosive  activity. 
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77.000  OHMS 


299  OHMS 


operating  Time  in  hours  i  at  aoo  e  ) 


FIG.  1 — Charti  showing  operating  char¬ 
acteristics  of  carbon-fibn  resistors 


SIGNAL  CORPS  BUSES  MEASURE  NOISE 


A  iU*t  oi  16  buaoB.  ipeclaliy  adaptod  at  Iho  Fort  Monmouth  Army  Signal  Corps  Laborotorios,  Is  ussd  to  measuro  notes  output  from 
•Isctrlcal  oqulpmont  that  could  causo  Intsrisrsncs  with  communications  sorricss.  By  taking  tho  mobils  measuring  laboratories  to  the 
monuiocturer.  time  and  money  are  saved  in  shipping  equipment  for  tests  and  duplication  oi  meosuring  focilities.  Bus  visits  ore  part  oi 
Signal  Corps  ond  other  armed  forces  contracts  where  noise  specUicotions  are  involved.  Photographs  show  hues  reody  for  action  and 

Interior  view  showing  port  oi  equipment 
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Actual  photo  of  radar  screen  piclui 
from  ship  in  San  Diego  HarbOT;  ^ 


Raytheon  ^Manufacturing  Company, 

a  division  of  which  disclosed  the  world’s 
first  complete  radar  system  in  1930. 
-  Pioneers  in  the  development  and  perfection 
of  magnetrons,  the  "heart”  of  all  radar 
systems  .  .  .  the  first  to  produce  marine 
radar  with  16"  presentation.  The  "Mariners 
Pathfinder"  radar,  as  installed  on  vessels 
of  leading  steamship  lines,  is  a  product  of  this 
world’s  largest  producer  of  marine  radar. 


Miniature  Precision  Bearings 

arc  made  by  the  originators  and  pioneer  developers  of  ball  bearings  in  this 
size  range.  MPB  supplies  the  finest  miniature  ball  bearings  to  over  three  thou¬ 
sand  discriminating  customers. 

Exclusive,  exacting  production  and  inspection  details  (practically  every  new 
concept  in  this  field  has  been  by  MPB  designers  and  engineers)  assure  highest 
quality  bearings.  Fully  ground,  lapped,  honed,  and/or  burnished  to  ABEC  5 
tolerances  or  better,  .MPB  ball  bearings  are  torque  tested,  ultrasonicly  cleaned, 
supplied  in  specific  clearances,  and  classified  within  the  tolerances  for  prompt 
assembly  and  maximum  service. 

More  than  a  million  MPB  ball  bearings  have  been  supplied  for  many  unusual 
operating  applications  —  extreme  temf>erature  —  shock  —  continuous  high  load 
capacity.  The  most  extensive  engineering  knowledge  in  miniature  bearing 
applications  is  available  to  you.  Write  for  Catalog  and  survey  sheet  El 


Though  recently  expanded,  our  production  facilities  are  still  not 
entirely  adequate  to  always  immediately  satisfy  the  demand  for  ultra 
quality  bearings.  Continuing  expansion,  and  newest  exclusive  proc¬ 
esses  will  soon  enable  us  to  supply  you  promptly. 


iniature  precision  Bearings 

Incorporated  Keene,  New  Hampshire 
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electronic 
components 

by  AMPHENOL 

The  various  categories  of  cataloged 
electronic  components  listed  below  are  an 
indication  of  the  intensive  research  and 
development  program  at  Amphenol. 

Whatever  your  application  problem,  some 
one  of  the  extensive  list  of  Amphenol 
components  will  probably  provide  you  with 
the  quality  cable,  connector  or  socket  you 
need.  If  no  existing  component  will  serve 
your  purpose,  then  Amphenol  will  pinpoint  its 
vast  engineering  resources  on  your  problem 
and  custom-engineer  the  part  you  need. 

AN  Type  CONNEaORS 
RF  Type  CONNECTORS 
AUDIO  CONNECTORS 
POWER  PLUGS 
BLUE  RIBBON  CONNEQORS 
RACK  and  PANEL  Type 
CONNEQORS 
INDUSTRIAL  SOCKETS 
MINIATURE  SOCKETS 
TUBE  SOCKETS  and  RADIO 
COMPONENTS 
MICROPHONE  CONNEQORS 
RG  COAXIAL  CABLES,  TEFLON  and 
POLYETHYLENE 

CABLE  and  WIRE  ASSEMBLIES 
PLASTICS -EXTRUDED  and 
INJECTION  MOLDED 

WRITE  D0partm»nt  13  J  for  your  copy 
of  Gonoral  Catalog  B-2 

AMERICAN  PHENOLIC  CORPORATION 
1 630  South  54lh  Avonuo  •  Chicago  50,  NUnoi* 
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FIG.  2 — Diagram  ot  pyrolyii*  •yttem 
•bowing  how  porcelain  rods  are  coated 
with  carbon  Him 

properties  depend  on  the  uniform¬ 
ity  and  invariance  of  the  temptera- 
ture  of  the  procelain  rod;  amount 
of  carbon  deposition  is  related  to 
rate  of  flow  of  the  hydrocarbon 
vapor  past  the  rod. 

In  addition,  surface  roughness, 
localized  catalytic  agents,  and  por¬ 
osity  of  the  porcelain  can  play  an 
important  part  in  production  of  uni¬ 
form  carbon  films.  However,  these 
factors  cannot  be  controlled  by  de¬ 
sign  of  the  pyrolysis  system. 

Figure  2  is  diagram  of  a  pyroly¬ 
sis  system.  A  ceramic  rod  approxi¬ 
mately  six  inches  in  length  is 
introduced  into  the  preheating 
furnace  where  it  is  heated  to  uni¬ 
form  temperature  per  unit  length 
and  held  at  a  constant  tempera¬ 
ture.  After  heating,  the  rod  moves 
at  a  uniform  velocity  through 
the  central  furnace,  which  is  main¬ 
tained  at  some  lower  temperature, 
j  While  in  motion,  it  receives  a  care- 
!  fully- regulated  blast  of  a  controlled 
1  amount  of  hydrocarbon  from  all 
!  sides.  The  rod  then  moves  out 
through  an  after-heating  chamber, 
i  which  is  held  at  an  even  lower 
I  temperature.  To  avoid  carbon  com¬ 
bustion  and  contaminations,  the 
j  whole  system  is  evacuated  or  filled 
with  an  inert  atmosphere. 

j  Process  Control 

Measurements  of  the  porcelain 
temperature  for  unit  length  just 
before  it  is  sprayed  with  hydrocar¬ 
bon  can  be  obtained  by  an  optical 
pyrometer  using  a  window  at  one 
end  of  the  horizontal  furnace  to 
control  porcelain  temperature.  The 
jet  system  can  be  designed  to 
achieve  the  condition  of  equal 
amounts  of  hydrocarbon  vapor 
striking  each  unit  area  of  the  rod 


This  new  booklet  shows  you 

how  Kodak  Contour  Projectors  can  simplify 

your  inspection  and  measurement  problems 


Just  off  the  press  is  the  most  informative  booklet  on  Kodak  Contour  Projectors  we’ve 
ever  published. 

•  It  shows  by  example  and  case  history  •  It  describes  the  features  that  make 

how  you  can  inspect  large  parts,  small  Kodak  Contour  Projectors  adaptable 

parts,  long  parts,  curved  parts,  delicate  to  such  a  wide  variety  of  work. 

parts,  complex  parts,  all  sorts  of  parts 

on  the  Kodak  Contour  Projector.  •  It  lists  the  accessories  that  extend  their 

versatility. 

•  It  gives  details  of  both  the  Model  2A 

for  precision  micrometry,  and  the  Mod*  •  It  discusses  the  measuring  attachments 
el  3  for  fast,  routine  gaging.  that  provide  critical  accuracy. 

Whether  your  interest  lies  in  toolroom  measurement  or  production  assembly  and 
inspection,  Kodak  Contour  Projectors  will  do  the  job  quickly,  completely,  and 
accurately  with  little  training  of  operators.  For  complete  details,  send  for  your  com¬ 
plimentary  copy  of  this  new  12*page  booklet.  Just  write  to  Eastman  Kodak  Company, 
Industrial  Optical  Sales  Division,  Rochester  4,  N.  Y. 


the  KODAK  CONTOUR  PROJEGOR 


A  n«w  eownd  movia,  Optical  Gaging,  itiawt  haw  to  timplify  coiaplax 
inepactioa  problanit.  Wa'II  tall  you  how  to  gat  it  for  a  showing. 
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trying  to  make  your  own 
R.  F.  Choke  Coils? 


save  time,  labor 
and  expense 


Now  you  can  stock  a  wide  range  of  R.  F.  choke  coils 
just  as  you  do  resistors,  capacitors  and 
other  similar  components. 

Jeffers  Electronics  is  ready  to  deliver  to  you  a 
complete  line  of  R.  F.  choke  coils  with  the  widest 
range  of  inductance  values  available.  No  longer 
do  you  have  to  waste  time,  labor  and  money  on  alow, 
tedious  hand  assembly  from  miscelianeous  forms, 
wires  and  coatings. 

Instead  you  receive  a  standardised  product  from 
Jeffers,  completely  assembled  and  ready  for  use. 
Ck>ils  that  are  well  made,  too.  Insulated  copper  wire 
instead  of  bare  wire  for  windings . . .  husky,  molded 
jackets  instead  of  those  fastened  by  glue.  All 
windings  are  soldered  to  leads . . .  shorted 
end-turns  completely  eliminated. 

Why  not  give  Jeffers  R.  F.  choke  coils  a  try  on  your 
next  omler?  Write  today  for  our  speeifieation  eheete. 


Other  Jeffers  Products 

csramic  capacitors  •  diK  capocHort 
high  voltag*  condoniars  •  capristors 

Other  Speer  Products 
for  the  Electronics  Industry 
anodot  •  contacts  •  rosistors  •  iron  cores 
disa  •  brushos  •  moidod  notched*  coil  forms 
battery  carbon  •  graphite  plates  and  rods 


(Mer  OhUtmi  Speer  Sesister,  Inlemettonol  GropMle  4  Bectrede 
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f  • 


2.  Built-in  proftction  for  fowor  power  interruptions.  Clou  H  genorotort 
and  trantformari  provid*  morn  •Hkiont  and  raliabU  oparation  . , .  nnad 


1.  More  power  for  "full  tpeed  ahead."  doM  H  motors  and  cables  are 
setting  new  performance  standards  tor  navol  vessels  —  with  the  help  of 
MICO  Class  H  electrical  insulating  materials.  Class  H  equipment  packs 
more  power  with  less  weight,  leu  copper,  less  insulation . . .  has  a  longer 
useful  life... is  leu  subject  to  breakdown. 


leu  maintenance  . . .  take  more  frequent  overloads.  Although  the  Initial 
cost  of  Clou  H  insulating  materials  is  somewhat  higher.  Class  H  meant 
long-term  savings  . . .  increased  profits. 


»•  1  .1 


— 


rlH-  '  ■'SG'  *•  « 


3.  Maximum  power,  minimum  maintenonce.  “"tf  more  Diesel-elec-  4  Increased  safety  against  hazards.  “"tf  explosion  is  mini- 

trie  locomotives  are  using  Clou  H  electric  motors  and  MICO  Class  H  insu-  mixed  in  automatic  mining  equipment  designed  with  Clou  H  electrical 

loting  materials.  MICO  was  one  of  the  original  developers  and  is  today  insulation.  MICO's  Clou  H  iiwvlating  materials  are  also  helping  to  make 

one  of  the  leading  manufacturers  of  these  superior  insulating  materials.  possible  more  compact  design  in  this  type  of  equipment. 

When  yoti  turn  to  Class  H,  take  advantage  of  MICO’s  ex|x;rience  In  this  fast-moving 
field.  M1(X>  has  the  finest  equipment  in  the  eountry  for  pnxiucing  extremely  high- 
quality  silicone  fabrics,  silicone  laminates  and  silicone-mica  combinations. 

MICO  produces  a  complete  line  of  Class  H  insulating  materials,  as  well  as  all 
standard  ty|K.'s . . .  and  fabricates  ${K'cial  parts  to  your  s|x?cifications.  \Vc  will  be 
glad  to  consult  with  you  about  your  electrical  insulation  problems.  Write  today. 


Ittwt 

d  lialu*t 

hOKhlckl  I 

koddlM  A 


mica 

Sclimnmctarfw  1 .  N*w  Yarlr 


COMPANY 


Sch«n«ctady  1,  N«w  York 

Offices  in  Principal  Cities 

lAMICOID  •  (tnminafud  PImIk)  •  MICANITE  •  (Buih-up  Mka)  •  EMPIRE  •  (Varnithud  Pobric*  and  Popur)  •  PAMICATED  MICA 
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Wont  mur*  informotion?  Um  post  card  on  last  pogt. 


ELICTtONS  AT  WORK 


(CMthiMd) 


at  the  same  velocity.  The  total 
length  of  the  rod  can  be  uniformly 
coated,  because  of  uniform  move¬ 
ment  through  the  vapor  system. 

An  automatic  feed  and  release  of 
the  rods  provides  the  means  for  con¬ 
tinuous  operation.  Calibrations  of 
the  various  factors  involved  in  pro¬ 
cessing  a  rod  through  this  system 
against  the  resistance  of  the  film 
produced  will  allow  predetermina¬ 
tion  of  any  desired  value  of  resist¬ 
ance. 

The  ceramic  base  upon  which  the 
carbon  film  is  deposited  is  made  of 
ball-milled  alumina  mixed  with 
other  ingredients  such  as  silicon 
dioxide  and  calcium  oxide  in  an 
alcohol  binder.  The  bases  are 
pressed  and  ground  then  fired  at 
2,960  F.  A  smooth  surface  for 
coating  can  be  achieved  by  grinding 
with  600  carborundum  powder  in 
water.  Gold  contacts  are  used. 


Actual  sizes 


An  Electronic  Telephone 


A  MICROPHONE,  amplifier  and  loud¬ 
speaker  are  part  of  an  electronic 
telephone  system  developed  by 
Societe  le  Teleampliphone  of 
France.  The  device,  known  as  the 
Neophone,  makes  it  possible  for 
several  persons  to  speak  into  the 
same  instrument  for  telephone  con¬ 
ferences.  The  system  does  not  use 
a  talking-listening  key. 

Some  of  the  proposed  solutions 
for  such  a  system  are  as  follows: 
Basic  to  the  various  principles  em¬ 
ployed,  one  generally  finds  two  amp¬ 
lifiers,  each  functioning  in  a  single 
direction  and  almost  always  two 
terminal  pieces,  a  transmitter  and 
a  loudspeaker.  One  system  might 
be  to  block  one  of  the  two  amplifiers 
while  the  other  functions.  This 
could  be  done  by  rectifying  the  sig¬ 
nal  with  a  diode  element  or  a  dry- 
disk  rectifier  in  order  to  set  in  mo¬ 
tion  a  relay  that  would  cut  ofiF  a 
tube  in  the  amplifier  circuit.  With 
symmetrical  circuits,  each  amplifier 
could  function  in  turn,  according 
to  the  necessities  of  the  conversa¬ 
tion. 

A  simple  circuit  uses  negative 
rectification  of  the  signal  and  a 
negative  voltage  obtained  by  carry¬ 
ing  the  bias  of  one  of  the  amplifier 
tubes  to  cutoff.  Unfortunately,  such 


Hermetically  Sealed  Relays 


The  R-B-M  22300  hermetically  sealed  telephone  type  relay  is  the 
electrical  and  mechanical  equivalent  of  AN  3304-1,  except  for 
smaller  size  and  mounting  dimensions. 

An  improved  armature  design,  plus  high  temperature  molded 
nylon  coil  bobbin,  provides  greatly  improved  magnetic  efficiency 
and  enables  R-B-M  to  reduce  the  overall  size  of  the  relay.  The 
R-B-M  22300  design  still  retains  palladium 
cross-bar  contacts  identical  to  those  used  in 
the  larger  size. 

Maximum  contacts— 6  Form  A  and  4  Form 
C-3  ampere  28  Volts.  D.  C.  coil  construction 
only.  Maximum  coil  resistance  5000  ohms. 

Minimum  power  .75  watts.  Also  available  in 
AN  3304  can  for  dynamotor  or  low  capacitance 
application. 


Optional  Mounting 
Arrangomonts 


I^gantporl,  Indiana 


January,  1953  —  ELECTRONICS 


SPECIAL 
SIZES  IN 


P^Rw^hmentte  prodvchig  •xtra 
larg«/  imall  or  mkiiatorof ! 

When  you  need  cant  or  covert  in  unutual  titet,  large 
to  tub^miniature,  contult  Hudton  firtt!  Moat  likely, 
your  particular  tize  and  ahape  will  be  a  ttandard  item 
at  Hudton.  Not  only  will  you  enjoy  prompt  delivery 
but  pricea  quoted  will  reflect  ttandardized  tooU  and 
diet,  and  economical  matt  production  runt. 


Hudton  stocks  aquare,  roundt,  rectangulara— ' 
hundredt  of  stock  aizet,  with  many  optional  featurea, 
are  available  hi  precision-drawn  caaet  and  covert  to 
meet  all  but  the  nsst  unutual  circuit  requirementa. 


Centwif  the  Hwdien  ingfncer-DesfgnBr  Catalog  file  far 
"Bullt-aya“  Pvrchafing  of  Cases,  Covan,  Slampingr 

K««p  •  copy  kondy  in  both  ysyr  nneinnnring  and  porchotine 
dnportnianU.  Colling  Hudton  IrtI  will  toun  yow  limn,  monoy  ond 
dntoil  work.  Atk  for  yowr  cotofegi,  today.  JutI  coll  or  writo 
Ootk  210. 


PIOOUCEIS  or  CASES,  (OVEIS  AND  CUSTOM  METAl  STAMPINCS  FOI  ElEnilCAl,  ElECTIONIC  AND  NUCIEONIC  INDUSTRIES 

ni-122  so.  FOURTEENTH  STREET,  NEWARK  7.  NEW  JERSEY 


1 

1 

rtV 

•  1 
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..with  outstanding  STABILITY  and  RELIABILITY 
for  application  in  radar,  missile  control,  and 
similar  guided  systems! 


AMP  CAPITRON*  Capacitors  and  Pulse  Forming  Networks  are 
particularly  si/ited  For  radar  and  guided  systems  not  only  because 
of  their  remarkable  size  and  weight  characteristics,  but  also  be¬ 
cause  of  their  outstanding  stability  and  reliability  in  operation. 
AMP  Pulse  Forming  Networks  are  fabricated  with  AMPLIFILM,*  a 
startling  new  synthetic  dielectric,  chemically  similar  to  mica,  which 
imparts  its  unique  combination  of  extremely  high  dielectric  strength, 
stability  over  wide  temperature  ranges,  low  power  factor,  and 
good  dielectric  constant  to  these  products. 

For  this  reason  CAPITRON'  High  Voltage  Capacitors  and  Pulse 
Forming  Networks  are  designed  and  fabricated  for  either  A-C  or 
D-C  irse  in  applications  where  the  mechanical,  electrical  or*  thermal 
requirements  are  such  that  standard  or  catalog  capacitor's  made 
with  mica,  paper  or  plastic  dielectrics  would  be  inadequate.  These 
Capacitors  and  Networks  are  not  made  In  a  standard  line  of 
types  or  models. 

They  are  designed  in  each  instance  for  the  specific  requirements 
as  to  size,  shape,  working  or  test  voltage,  capacitance,  life  or  other 
operating  conditions  of  the  equipment  in  which  they  are  to  be  used. 
Inquiries  are  invited. 


QAAi4P  it  alto  nationally  rtcognizcd  laodor  in 

tha  IMd  of  tokhrlau  terminals,  timpliflad  wiring 


dovieot  and,  automatic  win  tnrmination. 
Writa  for  our  "Quality  Control'’  brochun. 


\ 


I 


AIRCRAFT-MARINE  PRODUCTS,  INC. 
CHEMICALS  AND  DIELECTRICS  DIVISION 
2100  Paxton  Street,  Harrisburg,  Pa. 


no  derating 


no  drift 


up  to  70%  sixe  and 
weight  reduction 


wide  temperature 
range 


close  capacity 
tolerance 


low  absorption 


meets  jan-c>25  (3)  specs. 


"  dimensional  flexibility 


highest  known  leakage 
resistance 


Fansteel  Metallurgical  Corporation 


NORTH  CHICAGO  Ul|NOIS  USA 


We  made 

do  the  work  of  ^29S/ 


(coatteMd) 


ELECTRONS  AT  WORK 


a  system  involves  difficulties  that 
render  it  useless ;  namely  the 
Larsen  feedback  effect. 

Two  solutions  seem  likely.  One 
is  to  use  a  circuit  that  is  inverse  to 
the  one  described  previously.  Such 
a  system  would  start,  from  the  off 
position,  with  two  blocked  ampli¬ 
fiers  and  only  the  necessary  ampli¬ 
fier  would  be  unblocked  durin^r  con¬ 
versation.  Here  again,  the  signal 
tends  to  interfere  with  the  opera¬ 
tion  due  to  the  two  auxiliary  ampli¬ 
fiers,  For  example,  if  the  ampli¬ 
fiers  are  blocked  by  a  tube  at  cutoff 
in  each  amplifier,  one  could  rectify 
the  signal  positively  and  thereby 
restore  the  bias  to  its  normal  value. 
In  order  to  transmit  in  full  with 
this  system,  all  the  words,  syllables 


With  SEAMLESS 


ami  Fansteel  Fabrication 


I  - “Here’s  how’.  Look  closely  at  the  two  cath- 

'  They  look  alike.  They  arc 

alike  —  yet  one  costs  51  A%  less.  Our  old 
\  method  was  to  drill  a  solid  molylxlenum 
X  \  rtxl  and  machine  the  outside  diameters.  This 
,  involved  a  high  prercentage  of  scrap  waste. 

Fansteel  suggested  we  use  Seamless  Molyl>- 
denum  Tubing  as  the  base  material  with  cut 
J~y\  /IM  \  finish  lengths  of  the  desired  dimensional 
I  \  tolerances,  and  with  the  necessary  smooth 
finish  inside.  Now  Fansteel  docs  all  the  fab¬ 
ricating  for  us  —  even  grinding  the  minor  outside  diameter  and  cut¬ 
ting  a  small  chamfer  in  one  end. The  net  result  is  a  big  cost  saving!” 


Earphone  on  tho  Uit  allowa  rocoption 
oi  a  call  with  tho  aomo  privacy  aa  with 
convontlonal  aota  U  doairod 


and  sounds,  the  operation  must 
start  very  rapidly.  It  would  be 
necessary  to  have  extremely  short 
time  constants  on  all  the  rectifying 
and  signal  filter  circuits. 

A  second  solution  consists  of  two 
amplifiers  that  are  not  blocked  but 
are  working  at  reduced  gain.  After 
blocking  the  idle  amplifier,  the  gain 
of  the  other  functioning  amplifier 
is  increased.  The  circuits  are  rela¬ 
tively  simple  with  the  idea  being 
to  prevent  the  overloading  of  one 
amplifier  by  blocking  the  other.  The 
system  which  has  given  the  best 
results  uses  a  cutoff  tube  by  counter 
reaction. 

Counter-Reaction  Tube 

The  counter-reaction  tube  has  a 
distinct  advantage  in  securing  a 
cutoff  in  proportion  to  the  input 
voltage.  In  the  absence  of  all  sound 
or  noise  before  the  microphone. 


Users  of  molybdenum  are  invited  to  consult  Fansteel  for  assistance  in  design 
and  the  most  economical  fabrication.  To  the  user,  Fansteel  fabrication  eliminates 
the  scrap  and  reject  problem,  minimizes  inspection  costs,  and  releases  equipment 
and  personnel  for  other  work. 

Writs  for  ths  mformotivs  booitlsl:  TARITUI TVRSSTEH  AHO  MOITIDERRM'' 


fANfTlll 

WORLD'S  LARGEST 
EROOUCER  or 
RfERACTORT 
METALS 


Fansteel  Molybdenum 


22S02-C 
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with  resistors 

Try  Thig  Volt-Oliai-Mil^AmBieter 
at  yonr  digtribntor’g 


OHIO 


TRIPLETT  ELECTRICAL  INSTRUMENT  CO.,  6LUFFTON 
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EPEACE 


DEMCO  collector  rings  and  ring  assemblies  give  you 
these  advantages  . . . 

ECONOMY  . . .  laminated  construction  provides  contact 
meul  where  required  .  .  .  base  metal  for  strength. 

HIGH  FINISH  ...  on  conuct  surface  for  long  wear  and 
noise-free  operation. 

PRECISION  MADE  ...  it  is  unnecessary  to  add  further 
machine  operations. 

COMPLETE  .  .  .  rotor  or  pancake  type  multi-ring  and 
ring-and-brush  assemblies  supplied. 


PRECISION  DRAWN  ...  ID  held  as  close  as  ±.001. 
Solid  coin  silver,  brass  or  aluminum  Rev.  MIL-T-85. 

LAMINATED  SILVER  ...  on  ID  for 

•  Low  attenuation 

•  Corrosion  resisunce 

•  Highest  mirror  finish 

Laminated  silver  ID  and  OD  for  round  tuned  lines. 


With  nearly  sixty  years  of  experience  in  the  produaion 
of  both  laminated  and  solid  precious  metals,  MAKE¬ 
PEACE  is  today  an  accepted  "headquarters”  for  the 
many  special  precious  meul  products  and  assemblies 
called  for  in  the  electronic  field. 

Our  suff  of  thoroughly  experienced  design  and  pro¬ 
duaion  engineers  and  meullurgists  ...  as  well  as  our 
research  and  testing  laboratory . . .  are  all  at  your  service. 


D.  E.  MAKEPEACE  COMPANY 

Laminotti  and  Solid  Prochui  MotaU  for  Indudrial  Uso  *  Fabricatod 
Parts  and  Assomblhs  *  Bar  Contact  AAotarkd  •  Procious  Mata!  Solders 


MAIN  omci  AND  MAMT,  ATTUnOtG,  MAMACNUSITTS 
NIW  YOM  OmCI.  30  CNURCN  ST3IIT 
CMCAOO  OFflCI.  SS  lAtT  WA3MNOTON  fTUIT 


it 


t  our  inf/uint‘s  arc  tor- 
diull%  iniilid  and  nil! 
mette  nnr  prtunpt  and 
inU  i  Cited  athntion. 


Want  laort  iafaraiotiea?  Um  pmI  card  aa  last  pagt. 
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Circuit  bridges  are  indispensable  ' 
in  electronic  development. 

Structural  bridges  are  vital  to 
modern  civilization.  Both  are 
sbort-cuts.  Detours  can  be  interesting 
but,  when  youVe  in  a  hurry,  head  for  the  nearest  bridge! 

MILO  is  your  bridge.  With  hundreds  of  ramps  reaching 
back  to  the  factories  where  electronic  components  and 
test  instruments  are  made.  With  thousands  of  ramps 
leading  to  your  plants  where  they  are  used. 


MILO  anticipates  your  needs.  When  you  must  have  many 
different  components  to  produce  electronic  devices  quickly, 
there's  no  time  to  meander  about  the  headwaters  — 
no  need  to  go  way  back  to  the  source.  The  material  is 
already  "on  the  bridge"  at  MILO.  A  phone  call  will  start  it 
down  the  ramp  to  you. 


Check  Ust  (A-D)  of  LEADING  BRANDS  IN  STOCK 


Advance  Elactric  ATR 

Aarovox  Balden 

Aircraft  Marina  Products  Blilay 

Allan-Bradlay  Bogan 

Alpha  Wire  Bud 

Amphenol  Burgess 

ArroW'Hart  tS  Hagaman  Cantralab 


Chicago  Telephone  Supply 

Cinch- Jones 

Clarostat 

Consolidated  Wire  Cos. 

Comell-Dubilier 

Dialco 

Drake 


FREE  INDUSTRIAL  TUBE  BOOKLET 

Chief  Inginaars,  furchaslng  Agents,  Purchasing 

■xacutivasi  Write  now  if  you  haven't  received  our 
Industrial  Electronic  Tube  Booklet  0  EB.  Use  company 
letterhead  and  state  your  title.  Address  Dept.  E-1. 

tho  ONE  sourct  for  ALL  your  oloctronic  nttds 


MILO  RADIO  &  ELECTRONICS  CORP.^ 

200  GREENWICH  STREET,  NEW  YORK  7,  N  Y  •  Phone  BEekman  3-2980 
Teletype  NYl-1839  •  Wire  MILO-WUX-N.Y.  •  Coble  MILOLECTRO-N  Y. 


ELECTRONS  AT  WORK  (csatlaaed) 

there  is  no  vdtage  on  the  grids,  no 
counter  reaction  and  no  cutoff.  The 
two  amplifiers  are  practically  free 
to  use  their  entire  sensitiyity. 
Every  impulse  to  the  input  of  one 
amplifier,  likely  to  start  the  Larsen 
effect,  will  start  the  cutoff  by 
counter  reaction,  reducing  the  gain 
sufficiently  to  avoid  the  appiearance 
of  this  effect.  By  tapping  at  each 
input,  an  auxiliary  amplifier  will 
permit  blocking  the  idle  amplifier 
and  suppressing  the  counter-reac¬ 
tion  of  the  working  amplifier  by 
biasing  to  cutoff.  The  same  recti¬ 
fier  secures  these  two  reactions 
simultaneously. 

This  latter  system  is  the  one  actu¬ 
ally  used.  It  requires  a  system  of 
very  rapid  time  constants  on  the 
telephone  networks  to  avoid  the  pos¬ 
sible  errors  introduced  by  garbling 
of  words.  Sensitivity  of  the  block¬ 
ing  circuits  must  be  great  enough 
to  respond  even  on  high-loss  lines 
and  yet  not  deliver  prohibitive  volt¬ 
ages  on  conversation  at  high  levels. 

Tranamitter  Circuit 

For  transmitting,  the  principal 
amplifier  comprises  a  6AV6,  a  6SL7 
and  a  6AQ5  which  drives  an  en¬ 
semble  of  two  transformers  con- 
:  nected  differentially  toward  the  line, 
i  The  auxiliary  transmission  ampli- 
I  fier  includes  the  same  6AV6  of  the 
input,  the  same  6SL7  and  a  special 
6AV6  which  drives  its  two  diodes 
by  a  push-pull  transformer. 

The  counterreaction  tube,  a  6SL7, 
cuts  off  the  6AQ5  of  the  line  by  im- 
:  pressing  on  the  cathode  of  the  6AQ5 
i  a  portion  of  the  signal  and  by  re- 
I  transmitting  it  180  deg  out  of  phase 
on  the  grid  of  the  6AQ5. 

{  On  the  receiving  end,  the  circuits 
‘  are  almost  S3rmmetrical.  In  the 
!  principal  amplifier  a  6SL7  drives 
I  the  6AQ5  at  its  output.  In  the 
auxiliary  amplifier,  a  6AV6  drives 
its  two  diodes  by  a  push-pull  trans¬ 
former.  The  6SL7  counterreaction 
tube  cuts  off  the  6AQ5  between 
cathode  and  grid.  The  6AV6’s  are 
mounted  in  such  a  way  that  the 
voltage  which  drives  the  diodes  is 
practically  constant  beginning  at  a 
certain  level.  The  rectified  voltage 
is  limited  to  16  v.  For  transmis¬ 
sion,  a  controlled  fraction  of  this 
voltage  serves  to  block  the  6SL7  at 
the  receiving  input  and  another  por- 
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in  TELECHRON  TIMERS  only... 


TWO  KNOBS  do  the  work  formerly  dor>e  by 
three.  The  new  Telechron  Timer,  model  C-78, 
means  unmatched  simplicity  in  clock-radio  operation. 
One  knob  for  alarm  ...  the  other  for  radio. 


FREEDOM  OF  STYLING.  Two-knob  control  and 
separata  alarm  hand  mean  greater  freedom  for  your 
styling  people.  Telechron  Timers  are  available  with 
round  or  square  face . . .any  color  dial,  hands  or  bezel. 


SIGNAL  ALARM.  It’s  a  must  for  heavy  sleepers. 

And  it’s  a  sales-boosting  extra  talking  point  for  your 
clock-radio.  In  the  clock-radio  field  only  Telechron  Timers 
have  the  signal  alarm. 


RADIO  ALARM  “ON"  SWITCH.  Contacts  rated  at  15  A. 
at  1 15v.  a-c.  Adequate  to  carry  the  load  of  a  variety  of 
electrical  appliances  through  an  auxiliary  outlet 
on  your  clock-iadio. 


DEPENDABLE  SLEEP  SWITCH.  Simple  design— friction 
geared  to  clock  movement— insures  accuracy,  dependa¬ 
bility,  and  sturdy  endurance  even  with  rough  handlirig. 


Sales- Boosting  Extra  Benefit 

You  are  free  to  display  the 
Telechron  trade-mark  and  the 
Telechron  Seal  of  Accuracy  on 
your  clock-radio.  Ask  for  full 
information.  Telechron  Depart¬ 
ment,  General  Electric  Company,  41  Homer  Ave., 
Ashland,  Massachusetts. 


/  t 

ion 

MARK  OF  TIMING  LE.ADEMSMIP 
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C>C*rts  t«  nitet  my  rcqwireiiimt 

Fur  your  single-phase  applications, 
Arnold  "C’-C^ores  are  available  in 
any  shape  and  quantity,  and  in  any 
size  from  fractions  of  an  ounce  to 
hundreds  of  pounds  .  .  .  wound 
from  Silectron  strip  in  a  wide 
range  of  ultra-thin  and  heavier 
gauges. 


made  from  SILECTRON  strip 

(grain-onenfed  silicon  steel) 

The  use  of  "E”  cores,  wound  from  grain-oriented  silicon  steel,  results  in 
weight  and  size  reduction  as  well  as  higher  efficiency  and  possible  cost 
savings.  "E”  cores  can  be  supplied  in  a  variety  of  window  sizes  and  core 
areas  from  1,  2,  4  or  12-mil  Silectron  strip,  for  high  or  low  frequency 
3-phase  applications.  •  All  Arnold  cores  are  made  by  precision  methods, 
and  carefully  tested  under  closely  controlled  conditions  to  assure  highest 
quality  and  reliability.  u  elcomt  your  inquiries. 


WAD  4437 


,  Jhe  Arnold  Engineering  Company 

subsidiary  of  ALLEGHENY  LUDLUM  STEEL  CORPORATION 

o 

General  Office  &  Plant:  Marengo,  Illinois 
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For  Aviation  and  Electronics 


Tell  us  the  type  of  wire  or  coble  you  need  —  the  chances  ore  excellent  that  it  is  one  of 
our  regular  production  numbers.  If  it  isn't  already  in  our  extensive  line,  we  will  design 
the  wire  especially  for  you.  We  have  had  long  experience  in  coming  up  with  the  right 
answers  in  wire  and  cable  for  many  leading  manufacturers  in  the  fields  of  aviation  and 
electronics.  Try  us.  You  Specify  —  We  Supply! 


Ask  vs  for  ovr  now  complete  cotofog.  We'll  glodly  send  you  a  ropy, 


Notional  Soles  OAkest  624  Su  Michigan  Blvd,  Chicago,  IH. 
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fifild-liriived 

Workshop 

microwave  antennas 
proved  in  use 

On  a  Major  Midwest  R.R.  .  .  . 
WORKSHOP  parabolic  antennas 
are  on  integral  part  of  this 
n^icrowave  system  installed  by 
Philco.  Operating  between 
Norton  and  Goodland,  Kansas, 
this  system  faces  weather 
conditions  ranging  from 
27°  below  zero  to  110° 
above,  plus  snow, 
wind  and  sand  storms. 


Calling  for  utmost 
reliability,  the  system  uses  N. 
several  WORKSHOP  7000  mc!^ 
reflectors.  It  is  another 
field-proved  installation  of 
WORKSHOP  microwave 
antennas— another  reason  why 
more  WORKSHOP 
parabolas  ore  in  use  than 
all  other  makes  combined. 


Al  th*  lavonl.  Kan¬ 
sas,  r«p«at*r  sta¬ 
tions,  two  WORK¬ 
SHOP  raflaetors 
baam  towards  pas- 
siva  raflactors  which 
diract  tha  signal  to 
adjacant  stations. 
Drain  holas  carry 
away  any  moistura 
thot  may  coliact  — 
guarantaa  unintar- 
ruptad  parformonca. 


WORKSHOP  para 


bola  mountad  on 


groin  alavotor  at 


Raxford,  Kansas. 


air,  sarvicing  is 


axtramaly  difficult 


and  dapandobility 


WORKSHOP  ASSOCIATES  DIVISION 

THE  GABRIEL  COMPANY 

Endicott  Strap!  •  Norwood.  Mqss 

OltICNISi  AND  MANUf  ACTUSIBS  01  A 
COMPICII  IInC  01  MICBOWAVt  ANttNNAS 


Workshop  dishes 
are  used 

than  any  other  kind  I 


ELECTRONS  AT  WORK  Icaatlaaad) 

tion  Mocks  the  6SL7  of  the  trans¬ 
mission  counter  reaction. 

For  receiving,  the  6SL7  trans¬ 
mission  element  is  blocked  and  then 
the  6SL7  of  the  receivers.  The 
time  constants  are  such  that  the 
line  blocking  precedes  the  counter¬ 
reaction  blocking  and,  inversely,  the 
counterreaction  unblocking  pre¬ 
cedes  the  line  unblocking. 


Thermal  Relays  Control 
Heater  Voltage 

By  C.  D.  Geer  &  W.  C.  Broekhuysen 

a-V  Controls  Inc. 

East  Orange,  N.  J. 

Maintaining  uniform  heating  of 
tube  cathodes  over  wide  variations 
in  supply  voltage,  especially  in  the 
design  of  newer  mobile  equipment 
using  miniaturized  components  is 
an  important  problem.  Limitations 
of  space  and  weight  and  variations 
in  supply  frequency  often  rule  out 
conventional  voltage-regulating  de¬ 
vices  for  this  purpose. 

Several  effective  arrangements 
for  regulating  this  heating  by  the 
use  of  miniature  critical-voltage  or 
critical-current  relays  of  the  ther¬ 
mal  type  have  been  developed  re¬ 
cently. 

A  critical-voltage  or  critical-cur- 
rent  relay  is  arranged  to  operate 
its  contacts  when  the  potential 
across  its  operating  coil  (or  the 
current  through  that  coil) ,  reaches 
a  predetermined  value.  In  a  ther¬ 
mal  relay,  contacts  are  actuated  by 
the  heating  effect  of  the  current 
passing  through  the  energizing  coil 
rather  than  by  the  electromagnetic 
effect  as  in  magnetic  relays. 

Two  general  methods  have  been 
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FIG.  1 — ^ThonBol-ralay  drcnlt  ior  iatfo- 
dncfaig  a  droppiag  raotalor  In  oaiioa 
with  ▼CRnam-tnba  hootart  whM  tha 
supply  Toltoga  axcooda  a  cartafai  vcdna 
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Forty-eight 

standacdiMd  «•  atock^ms  WcwQbibPBI^^^^S 
These  i^ne  represent  they  ,iost 
types  based  on  custome^ 'Orders  over  the  past  yss>l> 
^As  a  group  they  are  capabl^of  saving  all  but  the 
moat  unusual  sealing  probtems  with  the  combined 
advantages  of  low  cost  dueto  volume  productidfy^^gjBM 
and  prompt  delivery  direct  from  stodc.  "  wiLaMi 

For  complete  information  indudii^  mechanical  and 
electrical  specification%  call,  write  or  wire  today 
for  the  new  E>I  Bulletin  949*A.  You'll  find  it  a  valuable 
addition  to  your  data  file. 


E-t . . .  /Pur  Hpadquartprs  for 
Hormoticolly’SpaM  MuHiph 
Hoa^ort,  Octal  Mug^ns,  ^ 
Torminals,  Color  Coded 
T9rmir}als,  End  Seals,  etc. 


^  OlVISIOM  or  AMMUX  tltCTXONK  COtS. 

44  SUMMER  AVENUE,  NEWARK  4,  NEW  JERSEY 


.  %%  T,  . 

BRTflk  ' 

LEFT'  Open  Tiew  oi  a 
typical  Keyatone  Aircrait 
Power  Transiormer  to 
Bhow  conatruction.  Thia 
particular  unit  waa  aup- 
plied  hermetically  aealed. 
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KEYSTONE  PRODUCTS  COMPANY 


UNION  CITY  2.  N.  J. 


UNion  6-5400 
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In  the  Mitchell-Rand  line  of  HYGRADE  and  FLEXITE  Tubings 
and  Sleevings,  there  is  a  particular  grade  and  class  to  meet 
the  specific  insulation  requirement  of  temperature  resistance, 
dielectric  strength,  abrasion  resistance,  flexibility  and 
pusb4>Kk.  HYGRADE  Tubings  and  Sleevings  conform  to  the 
NEMA  Standards  VSI-1950  and  to  the  Armed  Services 
Specification  MIL-1-3190. 

The  "Select-lt"  chart  details  the  various  grades  and  classes 
of  HYGRADE  Tubings  and  Sleevings . . .  grades  differ  according 
to  amount  of  insulating  coating  applied  and  class  is  a 
A.I.E.L  standardization  to  indicate  the  ability  of  varnished 
coated  products  to  withstand  heat  and  temperature  rises: 

Class  k  105*  C  or  221*  F,  class  6: 130*  C  or  277*  F,  class 
H:  200*  C  or  392*  F.  Class  A  is  organic,  treated  with  organic 
varnishes  or  coatings.  Class  B  and  H  are  fiberglas  treated 
with  organic  varnishes  or  coatings. 

Flexite  Plastic  Tubings . . .  made  from  various  grades  and  types 
of  resins  offer  an  extraordinary  combination  of  qualities 
including  high  dielectric  stren^h,  flexibility,  non  flammability, 
abrasion  resistance,  oil  and  chemical  resistance,  heat 
stability,  and  resistance  to  aging ...  are  low  priced  to  make 
them  the  most  desirable  tubings  for  many  insulation  problems. 

Hygrade  Tubings  and  Sleevings  and  Flexite  in  standard  sizes 
of  copper  wire  are  available  in  black,  red  and  yellow  for 
Class  A  and  B,  and  natural  for  Class  H.  Other  colors  are 
available  on  special  order. 


MiniMiiM 

saaoe  owiwtric  cuss 
*M/2s/so  a  a  N 


a-1 

B-1 

C-l 

C-2 

C-S 

7000  a 
4000a 
2S00a 

isooa 

a-1 

7000  a 

B-1 

4000a 

a-t 

7000  a 

B-1 

4000a 

iM  f  Vi  M  i  Ml 

C-1 

2S00a 

c-2 

isooa 

a-1 

7000  a 

B-1 

4000a 

1  /n .  f-l 

c-1 

2S00a 

c-2 

1100a 

c-1 

THEBMOPIIX 

DIalactrie 

"1200" 

■ravMad 

THEBMOPIIX 

by 

t»act 

Colarad 

taatar 

USE  Foa  amicsTioNS  acauiaiM: 


Thin  will,  imooth  intirlor  ind 
•xtirlor  •  no  wicking,  dlilntiin- 
tlon  or  twolllng  •  thorou|hly  Im- 
prignitid. 

Eicillent  iloctrlc  chiracto  rlitic*, 
high  Iniulitlon  rtsitUnco  undor 
high  humidity,  good  dloloctrlc 
fltiibllity  aftir  (Tiling. 

Eitrimi  (liilblllty,  conitint  dl- 
•lictrlc  itringth,  abrasion  ra- 
slstanca,  non-Virnlng,  non-cor- 
rosiva,  non-ttl((aning. 

Eiframa  tamparatura  ratItUnca. 
Flailblo  ovor  tamparatura  ranga 
-6S*  C  to  260'  C. 


Fraaof  all  organic  mattar  (''1700'* 
only).  Fray-raslstant  to  tampora- 
turaa  to  1200*  F. 


PlIXITt 

HT  lose 

Undarwritar  approvad  for  contlnuotia  op- 
anting  tamparaturaa  to  105*  C.  Good  ro- 
alatanca  to  boat  daformation,  axcallant 
oil  raiiatanco. 

FLEXITE 

STAHDABD 

•TTl'n 

Continuout  oparation  to  SO*  C,  bright 
colon,  tranaparant. 

FLEXITE  1 

apprax. 

BOOv/an 

Low  tamparatura  flaxibllity  to  -60*  F, 
vary  flaxibla. 

FLEXITE 

POLYTHENE 

apprax. 

1200  a/Mil 

High  Inaulatlon  raalstanca,  chamlcally 
Inart  and  Insanaitlaa  to  molaturo.  Flax¬ 
ibla  from  -ao*  C  to  -fSS*  C.  Excallant 

for  high  fraquaney  units. 


Write  to  MITCHiLL-RAND  for  free  samples  and  descriptive  data. 


Ele<trKal  y 
Insulation 
Headquarters 


A  PAtTIAL  LIST  OF  M-l  PIOOUCTS:  FliftOlAS  VABNISHED  TUklNO,  TAFt  AND  CIOTM  • 
INSUIATINO  PAPEBS  AND  TWINES  •  CABLE  FIllINO  AND  POTHEAD  COMPOUNDS  •  FBICTION 
TAPE  AND  SPLICE  •  TBANSPOBMEB  COMPOUNDS  •  FIBEBOLAS  SATUBATID  UEfVINO  •  AWESTOS 
SLEEVINO  AND  TAPE  •  VABNISHED  CAMSBIC  CLOTH  AND  TAPE  •  MICA  PLATE,  TAPI,  PAPBB,  CLOTH, 
TUBING  •  FIBEBOLAS  BBAIDED  SLEEVINO  •  COHON  TAPES,  WSMINOS  AND  UEEVINOS  •  IMPBEO- 
NATEO  VABNISH  TUBINO  •  INSULATINO  VABNISHES  OP  ALL  TYPES  •  EXTBUDED  PLASTIC  TUIINO 
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Equipment  for  the  Caracas 
Television  Station, sponsored 
by  ‘Televisa’,  includes: 


Narconi  Television 
for  Venezuela 


ILECTRONS  AT  WORK 


(coRtimied) 


LOAD 

18V 


FIG.  2 — Circuit  used  for  producing  a 
pulsating  potsntial  as  described  in  text 


used  for  reducing  effect  of  voltage 
variations  by  means  of  thermal  re¬ 
lays.  The  first  method  uses  a  criti¬ 
cal-voltage  relay  to  introduce  a 
dropping  resistor  into  the  circuit 
when  the  supply  voltage  exceeds  a 
certain  value.  Figure  1  illustrates 
a  typical  circuit.  Four  6.3-v  heat¬ 
ers  are  connected  in  series  across  a 
24  to  28-v  supply.  A  thermal  re¬ 
lay,  set  to  open  its  normally  closed 
contacts  when  the  voltage  across  its 
heater  exceeds  26  v,  is  connected 
across  the  supply. 

Whenever  the  supply  voltage 
rises  above  26  v,  the  thermal  relay 
cuts  a  dropping  resistor  into  the 
circuit  to  reduce  by  two  volts  the 
voltage  applied  to  the  cathode  heat¬ 
ers.  As  the  supply  voltage  rises 
from  24  to  26  v,  the  voltage  per  tube 
increases  from  6  to  6.5  v.  When  the 
supply  voltage  goes  above  26  v,  the 
tube  voltage  drops  back  to  6  v, 
reaching  6.5  once  more  when  the 
supply  voltage  goes  to  28  v. 

On  decreasing  voltage,  the  drop¬ 
ping  resistor  is  cut  out  at  the  same 
voltage  at  which  it  was  introduced. 

Variation  of  cathode  heater  volt¬ 
age  is  reduced  to  one  half  of  the 
variation  in  supply  voltage.  For 
effective  protection  against  over¬ 
heating,  the  thermal  time  constant 
of  the  relay  should  not  exceed  that 
of  the  cathode  heaters. 

The  second  method  produces 
closer  regulation  of  heating  over  a 


A  Shell  Photoiraph 


Venezuela  is  the  latest  country  to  install  Marconi 
television  equipment. 

Marconi  cameras  are  used  by  the  United  Nations 
to  televise  their  Sessions,  and  the  television  systems 
of  both  Canada  and  Spain  bear  the  name  Marconi. 
Marconi  transmitters  and  aerials  have  been  installed 
in  every  one  of  the  B.B.C.’s  five  television  stations. 


•  S  kW  viskm  transmitter 


•  3  kW  sound  transmitter 


•  Associated  aeriai  system 

•  Complete  studio  installation 

«  \ 

•  Complete  moMIe  O/B  tele- 
viskm  unit,  with  two  camera 
channels  and  miaro-waTC 
links 


MARCONI  of  England 

television  transmitting 
equipment 


LINE 

95-05V 


FIG.  3 — Regulating  contacts  and  resis¬ 
tor  in  the  primary  circuit  of  a  trans- 
iormer  and  relay  heater  in  the  second- 
ary 


CHSMSFORD  •  ESSEX  •  ENGIAND 
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ested  in  HOW  their  capacitors  ore  used.  II 
you  wish,  they  are  prepared  to  collaborate 
on  the  details  of  yotir  entire  assembly. 
Such  capacitor  application  experience* 
second  to  none,  is  yours  for  the  asking. 


r — za 

^  EHifrE© 


The  best  capacitor  at  lowest  cost  results 
from  the  experienced  interpretation  of  your 
circuitry,  your  associated  co^pponents.  your 
operational  requirements. 

That  is  why  Aerovox  engineers  ore  so  inter¬ 


afuOVQK  mpPORAHOti 

''  NEW  BEDFORD,  AAASS 


WILkOR 
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TYPE  2007,  BASIC  UNIT 
Contains  shock-mountad  fork, 
double  trioda  and  all  c!r> 
cuitry.  Output,  400  or  500 
cycles.  Accuracy  ±  1  part 
in  50,000.  Octal  base  con¬ 
tainer,  U/2"  *  Weight, 

10  oz.  Power  required,  75  to 
200  V.-D.C.  at  1  to  5  m.a. 
and  6.3  V.  at  300  in.a.  De¬ 
signed  for  MIL  equipment. 


TYPE  2003 

Same  os  Type  2007  (at  right) 
except  Tube  12AT7  and  5  pig¬ 
tail  components  are  external. 


TYPE  2001-2,  BASIC  UNIT 
Frequencies,  200  to  3000 
cycles.  Dividers  and  multi¬ 
pliers  available  for  lower 
and  higher  frequencies.  Out¬ 
put,  6  V. — JAN  construction. 


TYPE  2005,  UTILITY 
Provides  1 0  Watts  at  110V. 
Precision  frequencies  from  50 
to  500  cycles.  Input  power, 
50  to  500  cycles,  45  Watts. 


TYPE  21 21 -A,  LAB. 
STANDARD 


45  Watts. 


TYPE  21 11  A,  POWER  UNIT 


FREQUEIKCIES 

- GUARANTEED  ACCURACY 

^  1  PART  IN  100.000  (.001  %j 

(J  except  where  otherwise  noted 

The  basis  of  these  frequency  standards  is  an  electronically 
actuated  high-precision  fork,  temperature-compensated  and 
hermetically  sealed  against  barometric  changes.  The  partial  list 
of  uses  at  the  right  not  only  suggests  the  broad  range  of  appli¬ 
cations  but  also  proven  dependability  where  there  can  be  no 
compromise  with  accuracy.  Please  request  details  by  Type  No. 
Our  engineers  are  available  for  advice  or  cooperation  on  re¬ 
lated  problems. 


WIDELY  USED 
IN  SUCH  FIELDS  AS 

Aviation,  Navigation 
Ordnance,  Ballistics 
High  Speed  Photography 
Viscosity  Measurement 
Fluid  Flow 

Nuclear  Physics,  Telemetering 
Chemical  Reaction  • 
Radiation  Counting 
Computers 
Facsimile 
Rre  Control 

School  and  Indl.  Research  Labs. 
Accurate  Speed  Control 


American  Time  Products,  he, 

580  rtnh  Avemue  Ntw  York  36,  N.  Y, 

OPERATING  UNDER  PATENTS  OF  WESTERN  ELECTRIC  COMPANY 


in 


W«at  Mr*  (■tanMtiMir  Um  SMt  carS  oa  latt  paga. 
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in  transmission  line 


highett-qualify 


RG  TYPE 
CABLES 


Fedvral’i  "Pracition  Productkm'’  ■■ 
■tturad  by  this  •lactronic  panal  board 
which  controls  diametar  and  tpcad 
of  cablas  durinc  extrusion. 


including  the  Federal-developed 
low-temperafure,  non-confaminafing 
thermoplastic  iacket 

DESIGNED  FOR:  H-F  commvnicatiens,  teitvifien,  industrial  alKtronks,  radio  usd 
TV  laad-ins,  aviation,  tost  aquipmtnt,  rodor,  pwlst  and  axparimtntal  tqoipmtnt 

Quality  of  product  is  the  secret  of  dependable  cable  performance  and 
quality  is  what  you  get  in  every  inch  of  Federal  RG  type  coaxials . . . 
from  jacket  to  conductor! 

Only  the  finest  materials— quality-controlled  throughout  the  entire 
manufacturing  process— are  used  in  Federal  cables.  Every  possible  test 
is  made  to  insure  constant  efficiency  of  physical  and  electrical  proper¬ 
ties  under  the  most  rugged  conditions  encountered  by  general  and 
military  applications. 

Whatever  your  transmission  line  requirement  -  specify  Federal  RG 
types.  You’ll  always  be  sure  you’ve  made  the  right  choice! 


Control  panel  for  maintaining 
plattic  matcrialt  at  precita 
temperature  and  vitcotity. 


Why  Federal  Cables 
are  SUPERIOR 

s  CONDUCTORS  — meet  highest 
ASTM  standards 

•  DIILICTRICS-of  stabilixed  poly¬ 
ethylene 

•  RRAIDS- meet  highest  ASTM 
standards 

•  JACKiTS— of  latest  developments 
in  vinyl  and  polyethylene 


COMRLITi  COAXIAL  CAtll  ASSIMtlllS  also  are  available  from  Federal  to  meet 

your  requirements.  This  service  offers  the  same  “Precision  Production’’  that 
made  “Federal’’  the  outstanding  name  in  coaxial  cables. 


Every  Federal  Cable 
Fully  Tested  for: 

a  Capacitance 
a  Attenuation 
a  Continuity 
a  Hiah  Voltage 


Atanwtectvrar  of  Amarfce's  most  compfata  line  of  selfd  dfafactrfc  cables 


Telephone  and  Radio  Corporation 


SfliNIUM-INTfllN  DIVISION  100  KINOIIAND  ROAD, ‘ClIFTON,  NiW  JIRSEV 

In  Canada:  Federal  Eleclric  AAonufocluring  Company,  Ltd.,  AAontreal,  P.  Q. 

Export  Oittributorti  International  Standard  Electric  Corp.,  67  Brood  $t.,  N.  Y. 
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•  •  •  used  extensivelir  by  the  electronics  industry  •  •  • 


A  lilt  of  our  cuitomeri  in  the 
Electronici  Industry  includes  many 
leading  manufacturers — Philco,  RCA, 
Federal  Tel.  &  Tel.,  Collins  Radio, 
Magnecord,  Haxeltine  Labs,  Presto  Tape 
Recording  Co.,  and  many  more. 


UsilverMi  mmd  Mrocl  Cvrrmil 

1/1000  le  1/2  k.p. 

tiMidesI  Pole  1/2000  te  1/1S  kp. 

liidosHeo  typo*  1/1400  le  1/4  h.p. 


Yes,  EMC  and  CYCLOHM  fractional  h.  p. 
motors  ore  used  by  leading  companies  for 
hundreds  of  applications.  If  you  have  an 
application  for  fractional  h.  p.  motors, 
check  with  us  on  your  requirements. 

Write  today  for  our  catalog  or 
better  yet,  ask  to  see  a  Howard 
representative. 

HOWARD  INDUSTRIES,  INC.  RACINE.  WIS. 

DIVISIONS;  ELECTRIC  MOTOR  CORP. 

^^CYCLONM  MOTOR  CORP. 


ILECniONS  AT  W0«K  (eoafiwied) 


FIG.  4 — Heater  of  the  thermal  relay 
placed  In  aerlea  with  the  cathode  heater 
circuit 


voltage  variations.  If  the  normally 
closed  contacts  of  a  thermal  relay 
are  connected  so  that,  on  opening, 
they  interrupt  the  voltage  applied 
to  the  heater  of  the  relay,  then 
these  contacts  will  supply  to  the 
relay  heater  a  pulsating  potential 
of  constant  integrated  heating 
value,  regardless  of  voltage.  As 
the  voltage  is  increased,  the  propor¬ 
tion  of  ON  time  to  OFF  time  is  auto¬ 
matically  reduced  to  compensate. 
The  relay  heater  receives  a  pulsat¬ 
ing  potential  with  a  heating  effect 
equivalent  to  that  of  a  continuous 
potential  equal  to  its  critical  volt¬ 
age  setting.  Any  cathode  heaters 
connected  across  the  thermal  relay 
heater  will  also  receive  this  pulsat¬ 
ing  potential  of  constant  heating 
effect  regardless  of  supply  voltage. 

In  actual  operation,  a  resistor  is 
usually  connected  across  the  relay 
contacts  so  that  the  potential  is 
periodically  reduced  rather  than 
completely  interrupted  but  the  net 
effect  is  the  same.  Figure  2  illus¬ 
trates  a  circuit  frequently  used  to 
produce  a  pulsating  potential  as  de¬ 
scribed.  It  may  be  preferable  to 
place  the  regulating  contacts  and 
resistor  in  the  primary  circuit  of  a 
transformer  with  the  relay  heater 
in  the  secondary,  as  shown  in  Fig.  3. 

The  heater  of  the  thermal  relay 
is  sometimes  placed  in  series  with 
the  cathode  heater  circuit  as  shown 
in  Fig.  4.  The  result  is  to  produce 
the  effect  of  a  constant  current 
through  the  chain  of  heaters  rather 


FIG.  S — Circuit  for  reducing  interference 
caused  by  the  opening  and  cloeing  of 
the  reiay  contacts 
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I. 


Open  new  fields  of  design 

New  flexibility 
In  production  planning 

New  usefulness  of 
ceramic  parts 

Opportunities  for 
product  Improvement. 


METAL-CERAMIC 

COMBINATIONS 


METALLIZED  CERAMIC  CASES  WITH  METALLIZED  END  SEALS  FOR  HERMETIC 
SEALING  OF  RESISTORS,  CAPACITORS,  CHOKES  AND  OTHER  COMPONENTS 


, -v  Illustrated  are  a  few  of  the 

AISiMag  Metal-Ceramic  combinations 
and  metallized  ceramics  currently  produced. 
*  Our  broad  experience  and  rapid  progress  in  these  fields 

may  enable  us  to  help  you  solve  a  design,  performance  or 
production  problem.  If  you  will  outline  your  problem  ^ 

our  engineers  will  make  recommendations  without 
or  obligation. 


OFFICES!  METIOFOIITAN  AEEAi  A7I  tr«ad  St..  Newark.  N.  J..  Mllchall  3-SISt  •  FNIIADEIFHI A.  U4f  Nailh  traari  St..  Stavaman  4.3S33 
SOUTHWEST!  John  A.  Craaa  Ca..  MIS  Oriala  Driira.  Dollat  *.  Dinaa  Mil  •  NEW  ENCIANO.  1374  MauacliMattt  Ava..  CanbrlMa.  Maw..  KirklaM  7  4491 
lOS  ANGELES.  3403  Narth  Huatiaftaa  Oriva,  Capital  1-9114  9  CHICAGO.  33t  Narth  laSalla  St..  Cantral  4-1731  •  ST.  LOUIS.  1133  WatMaplaa  Ava..  Garlial4  49S9 


AMERICAM  lAlfA  CORPORATIOH 

CHATTANOOGA  S,  TINNISSII 


IT 


^he  amplifying  stages  of  your  equipment 
may  be  generously  designed  with  plenty 
of  inverse  feedback  and  the  electrical 
characteristics  may  be  99.9%  perfect,  but 
the  transition  from  electrical  to  acoustic 
energy  may  present  a  serious  barrier. 
LECTRONA  speakers,  incorporating  many 
special  design  features,  will  enable  you  to 
penetrate  this  sound  barrier  with  high 
efficiency  and  minimum  distortion.  A  wide 
range  of  models  is  available  for  radio 
requirements  and  other  special  technical 
applications. 


STANDARD  TYPE  C.  6104 

Diameter  Speech  coil  impedance,  3  ohms 

Fluxdensity  lO.OOOlines persq.cm.  at  400  cycles. 

Peak  power  handling  capacity  Frequency  response  chosen  to 
(speech  and  music)  4  watts.  suit  requirements. 


Are 

you 

breaking 

ihe 

Sound 

Barrier? 


Otfier  models  are  available  In  this  diameter,  with  alternative  values 
of  flux  density  and  power  handling  capacity. 

LOU  DS  PEAKE  RS 

Designed  and  Manufactured  by 

ACOUSTIC  PRODUCTS  LIMITED 

STONEFIELD  WAY,  VICTORIA  ROAD,  S.  RUISLIP,  MIDDX.,  ENGLAND  PHONE:  RUISLIP  6093  4 

SALES:  EDSTONE  LIMITED 

IS.  BUCKINGHAM  PALACE  GARDENS,  LONDON,  S.W  I.  ENGLAND  PHONE:  SLOANE  0621 
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FOR  BETTER  ELECTRICAL  INSULATION 


BH  "1151"  SlUCONE  RUBBER 
FIBERGLAS  TUBING  AND  SLEEVING 

A  revolutionary  Fiberglas  Class  H  (inorganic)  in¬ 
sulation  suitable  for  continuous  operation  through 
a  temperature  range  of  -90®F.  to  400*F.  No  di¬ 
electric  loss  through  handling,  bending  or  opera¬ 
tional  stresses.  Won’t  craze  or  crack  when  u.sed 
to  cover  bent  wire.  No  deterioration  at  high  spot 
temperatures  of  500*  F.  for  4  hours.  Grades  H-A-1 
through  H-C-2. 

BH  649  FIBERGLAS  TUBINGS  AND  SLEEVINGS 

A  superior  insulation  which  retains  its  rated  di¬ 
electric  strength  after  rough  handling  and  severe 
abrasion.  Flexibility  and  other  physical  properties 
unaffected  after  1500  hours  at  105*C.,  as  well  as 
standard  tests  for  NEMA  Classes  B-A-1,  B-B-1 
and  B-C-1. 

BH  EXTRA  FLEXIBLE  FIBERGLAS  SLEEVING 

Comparable  to  single  saturated  (B-C-3)  sleevings 
but  completely  flexible,  even  after  exposure  to  heat 
aging,  since  no  hardening  varnish  is  used.  Non¬ 
fraying  because  of  patented  treatment  of  the  basic 
braid. 

BH  SPECIAL  TREATED  FIBERGLAS  SLEEVING 

An  unsaturated  sleeving  for  temperature  applica¬ 
tions  up  to  1200*F.  Patented  process  retards  ravel¬ 
ing  without  the  use  of  impregnants  or  binders. 

BEN-HAR  SPECIAL  TREATED  FIBERGLAS  TUBING 

Grades  A-1  and  B-1,  meets  normal  operating  and 
baking  temperatures  without  stiffening  or  cracking. 
Will  not  fray  or  split  in  handling. 

BH  GRADE  C-3  SILICONE  FIBERGLAS  SLEEVING 

Non-raveling  and  non-combustible.  Working  tem¬ 
peratures  range  from  400*F.  to  -85*F.  It  is 
moisture-proof  with  high  leakage  resistance. 


TUBINGS  AND  SLEEVINGS 


Name  your  insulation  problem  .  .  .  there  is  a  BH 
Tubing  or  Sleeving  to  solve  it.  Whether  you’re  con¬ 
cerned  with  excessive  current  loads,  vibration,  ex¬ 
tremes  in  temperatures,  fungus  resistance,  or  what .  .  . 
let  us  help  you.  Send  us  the  facts  on  your  require¬ 
ments,  voltages  and  temperatures  encountered.  We'll 
make  our  recommendations  and  send  you  production 
testing  samples.  Address  Dept.  E-1 

Bentley,  Harris  Manufacturing  Co.,  Conshohocken,  Pa. 


SLIEV 
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FIG.  6— Circuit  incorporating  a  rolay 
with  two  leparato  hoator  winding* 


RIMPOT 


than  that  of  a  constant  potential 
across  them. 

In  order  to  reduce  the  amount  of 
heat  that  has  to  be  dissipated  at  the 
upper  end  of  the  range,  the  resistor 
across  the  contacts  in  Fig.  3  may  be 
replaced  with  a  choke.  The  same  is 
true  for  Fig.  2  if  the  supply  is  a-c. 

Due  to  the  resis'.  jr  shunting  the 
thermal  relay  contacts,  the  inter¬ 
ference  caused  by  the  opening  and 
closing  of  this  contact  is  usually  not 
serious.  In  cases  where  it  is  still 
found  objectionable  and  where  the 
usual  type  of  line  filter  is  not  suf¬ 
ficiently  effective,  the  interference 
can  be  further  reduced  by  the  cir¬ 
cuit  shown  in  Fig.  5. 

In  choosing  circuit  values  for 
regulation  of  this  kind,  the  supply 
voltage  must  be  such  that  when  it 
is  at  its  minimum  value  it  can  pro¬ 
duce  the  heater  voltage  desired,  for 
the  thermal  relay  can  only  reduce 
the  supply  voltage  by  interrupting 
it.  It  cannot  increase  it.  The 
dropping  resistor  across  the  relay 
contacts  must  be  such  that  at  the 
highest  supply  voltage  and  with  the 
smallest  connected  load,  it  will  drop 
the  heater  voltage  sufficiently.  The 
thermal  relay  cannot  produce  a 
greater  reduction  in  this  voltage 
than  that  resulting  from  holding  its 
contacts  open  continuously. 

The  thermal  relay  regulator 
offers  the  important  advantage  of 
being  independent  of  frequency. 
In  addition,  it  is  small  and  light 
and  has  high  efficiency. 

An  even  wider,  but  as  yet  largely 
unexplored  field  is  opened  up  by  the 
availability  of  relays  with  tapped 
heater  windings  or  with  two  sepa¬ 
rate  heater  windings.  Just  one  cir¬ 
cuit  using  such  a  relay  is  shown  in 
Fig.  6.  This  circuit  is  similar  to 
Fig.  1  with  the  addition  of  a  second 
heater  winding  of  much  lower  re¬ 
sistance  connected  in  series  with 


An  adfuttabln  sub~miniaturn 
potnntlomnfr  for  prociso  gain 
control  and  circuit  trimming 
or  balancing 

BOURNS  TWTMPOT,  a 
,  revolutionary  wire-wound 
potentiometer,  is  easily  and 
accurately  adjusted.  The  slotted 
shaft  is  self-locking,  and  settings 
are  maintained  during  severe 
^  shock,  acceleration  and  vibration. 

'  The  tRiMPOT  is  easily  mounted 
singly  or  in  stacked  assemblies. 

J  Superior  electrical  characteristics 
f  are  achieved  through  use  of 
precious  metal  contacts  and 
windings  of  exceptional 
temperature  coefficient. 

BOURNS  designs  and  manu¬ 
factures  other  potentiometer 
instruments  which  measure  such 
physical  variables  as  gage  pres¬ 
sure,  differential  pressure,  altitude 
and  acceleration. 


/OURNS  LRBORRTORIES 

6135  Magnolio  Av«.,  Rivarsida,  Californio 
Tochnkal  Balloting  on  roquost,  Dapf.  112 
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Ktnvon 

TRANSFORMERS 

FOR  STANDARD  AND  SPECIAL 
APPLICATIONS 


TRANSFORMERS 

FOR 

JAN  Applications 


Broadcast 


Atomic  Entrgy  Equipment 
Special  Machinery 
Automatic  Controls 
Experimental  Laboratories 


For  more  than  25  years,  Kenyon  has  led  the  field  in  producing  premhim 


quality  trEuisformers.  These  rugged  units  are  (1)  engineered  to  specific 


requirements  (2)  mEinufactured  for  long,  trouble-free  operation  (3)  meet  all 
Army-Navy  specifications. 


Wlrfte  for  detoife 


KINYON  TRANf rORM 

840  Barry  Straat,  New  York  59,  N.  Y 
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Your  best  future  is  with 

WESnNGHOUSE 

in  Buitimore 


^ he  Westinghouse  296-million  dollar  expansion 
program  has  produced  exceptional  career  oppor¬ 
tunities  in  the  Electronics  Division,  and  in  the  new 
Air  Arm  Division  in  suburban  Baltimore,  housed 
in  a  modern  new  plant  adjacent  to  Friendship 
International  Airport 

Immediate  openings  are  available  for  those 
trained  in  any  of  the  Engineering  sciences. 
Graduates  in  Electrical,  Mechanical,  Aeronautical, 
Industrial,  and  Sales  Engineering,  as  well  as 
Physicists,  Mathematicians,  Business  Administra¬ 
tion  graduates.  Electronic  Technicians  and  others 


with  related  training,  are  invited  to  inquire  about 
the  attractive  openings  available. 

Challenging,  absorbing  assignments  are  offered 
both  at  the  plant  and  in  the  field  on  such  projects 
as  Guided  Missiles,  Automatic  Pilots.  Computors, 
and  other  advanced  electronic  products. 

To  insure  your  future,  Westinghouse  provides 
leading  employe  benefits,  graduate  study  oppor¬ 
tunities,  employe  scholarships,  relocation  ex¬ 
penses,  in  addition  to  unlimited  ground-floor 
growth  opportunities  depending  only  on  indi¬ 
vidual  initiative  and  ability. 


S«nd  resums  of  qualifications  to: 

Manager,  Industrial  Relations,  Dept.  M 

WESTINGHOUSE  ELECTRIC  CORPORATION 

41  HOPKINS  PlACi,  SALTIMOKI,  MO. 


Thotn  amployad  of  lhair  highest  Ml  Im 
a  itatfifiM  indwtlry  $hovU  not  opply. 
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TAYLORWULCAMIZED  FIBRE 

because 


_ _  U 
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/»  \ 
Sporting  goods  ^ 
industry ...  ^ 


Tough,  shock-resistant,  resilient... 
these  are  the  characteristics  that  make 
Taylor  Vulcanized  Fibre  ideal  in  the 
manufacture  of  football  helmets  and  pads, 
baseball  protectors  and  golf  club  faces. 
Why  not  fit  this  versatile  material  into 
your  purchasing  picture.’ 


This  comprehensive  24-page  book¬ 
let  literally  brings  the  entire 
Taylor  Organization  to  your 
fingertips  . . .  tells  in  words  and 
pictures  how  the  many  Taylor 
Laminated  Plastics  are  made 
. . .  shows  yon  how  yon  can  use 
these  basic  materials  to  make 
yonr  prodnct  better,  at  lower 
cost.  Write  today  for  a  copy  of 
Booklet  LI. 
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ELECTRONS  AT  WORK 


the  relay  contacts.  The  relay  con¬ 
tacts  remain  closed  up  to  22  v  input 
and  are  permanently  open  above  30 
V.  Between  22  and  30  v  input,  the 
contacts  will  alternately  open  and 
close  with  an  ON  to  OFF  ratio  that 
will  maintain  the  equivalent  of  19i  v 
across  the  load.  The  circuit  of  Fig. 
6  gives  the  same  type  of  regulation 
as  the  circuits  in  Fig.  2  and  3  ex¬ 
cept  that  the  change  in  watts  in 
the  relay  while  flashing  is  less  than 
one  half  as  great  and  the  flashing 
consequently  substantially  slower. 
For  the  same  rate  of  flashing  as 
obtained  with  the  circuits  of  Fig.  2 
and  3,  the  thermal  capacity  of  the 
relay  heater  can  be  reduced  and  the 
warm-up  period  correspondingly 
shortened.  The  output  voltage  will 
vary  somewhat  with  a  change  in 
load.  The  two  resistors  as  well  as 
the  auxiliary  heater  winding  must 
be  properly  matched  to  the  load  for 
best  results. 


ICKERS  RECTIFIERS 


Assures  ” 

In-Service  Dependability 
Consistent  Quality! 


In  the  Vickers-developed  forming  process  (where  the  invisible  rectifying 
barrier  “heart  of  a  rectifier  cell”  is  created) . . .  Vickers  Selenium  Rectifier 
performance  factors  are  stabilized . . .  cells  actually  "pre-stressed”  to 
guarantee  rated  performance — with  long  life.  Forming  time  and  rate . . . 
current  and  voltage . . .  humidity  and  temperature  are  automatically  con¬ 
trolled  by  the  cells  themselves  to  assure  ideal  forming  (without  forced 
forming — or  less  than  complete  forming).  Such  precise  cell  control  guards 
against  overheating  or  leakage — weaknesses  often  found  in  improperly 
formed  rectifiers. 


Slide  Rule  Compute§  Radio 
Refractive  Index  of  Air 

By  Stanley  Weintraub 

National  Bureau  of  Standards 
Boulder,  Colorado 

Studies  of  tropospheric  radio  prop¬ 
agation  often  require  computing 
the  refractive  index  of  air  from 
meteorological  parameters.  Com¬ 
putation  becomes  extremely  tedious 
in  making  a  climatic  study  of  re¬ 
fraction  (bending  of  ray  paths) 
that  requires  computation  of  refrac¬ 
tive  indices  from  meteorological 
radiosonde  ascents. 

This  has  led  to  the  development 
of  numerous  devices  designed  to 
facilitate  computation',  most  of 
which  are  of  low  precision  or  lim¬ 
ited  usefulness.  A  slide  rule  method 
of  computing  N,  where  N  = 
(n  —  1)  10*,  n  being  the  refractive 
index,  has  been  developed  by  the 
National  Bureau  of  Standards.  This 
method  attains  a  precision  of  ±0.5 
A(-units  under  almost  any  condi¬ 
tions  likely  to  be  encountered  in  the 
troposphere,  while  being  less  tedi¬ 
ous  than  other  comparable  methods 
now  in  use. 

Details  below  are  carried  out 
with  pressure  in  millibars,  temper¬ 
ature  in  deg  C  and  relative  humid¬ 
ity  as  the  parameters.  The  method 
is  equally  applicable  when  other 


more  r«afonf  why  VICKERS 
molest  a  boftor  roctifler: 


•  erccUien-molcharf  calls  iKavtnl  evarieoS- 
ovarhaotins. 

•  Hydraulic  ottambly  aquipmant  atturas 
machanical  stranglh  and  dimantlan. 

•  RactlNars  shock  and  vibrolian  laslad  la 
military  spocificatians. 

•  3SS  tasls  and  Inspactians  guard  gualily 
fram  start  la  finish. 


A  UNIT  OF  THE  SFERRY  CORPORATION 

1801  LOCUST  STREET  •  SAINT  LOUIS,  MISSOURI 
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WHICH  PILOT  LIGHT 
DO  YOU  NEED? 


Cat.  #613529-211 


This  Pilot  Light  Assembly  was  first 
made  to  accommodate  the  S-11  lamp 
and  was  intended  for  use  in  the 
cabs  of  great  diesel  locomotives. 


Dialco  HAS  THE  COMPLETE  LINE  OF 
INDICATOR  and  PAHEL  LIGHTS 


\  this  LITTLE  one 


The  miniaturization  program  on  defense  products  required  the 
development  of  this  sub-miniature  light.  It  is  used 
on  communication  equipment  and  aircraft. 
Midget  flanged  base  bulbs  to  fit  are  rated  1.3,  6,  12,  and  28  volts. 


Cat.  #8-1930-621 


to  suit  your  own  special  conditions  and 
requirements  will  be  sent  promptly 
and  without  cost.  Just  outline  your  needs. 
Let  our  engineering  department  assist 
in  selecting  the  right  lamp  and  the  best 
pilot  light  for  YOU. 


Write  for  the  Dialco  HANDBOOK  of  PILOT  LIGHTS 

Foremost  Manufacturer  of  Pilot  Lights 


HYACINTH  7-7600 


60  STEWART  AVE.,  BROOKLYN  37,  N.  Y. 


Wont  mofc  informotion?  Um  pest  card  oe  last  pope. 
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PROBLEM: 

Manufacture  of  a  Thermopile  Calibrated  to 
Measure  Heat  Exchange  Over  a  Large  Area. 

SOLUTIOH: 

General  Plate  Provided  the  Solution  with  Copper 
Edge  Bonded  to  Constantan...a  Composite  Metal. 


General  Plate  products  include . . .  precious  metals  clad 
to  base  metals,  base  metals  clad  to  base  metals,  silver 
brazing  alloys,  electrical  contacts,  buttons  and  rivets, 
TRUFLEX®  thermostat  metals,  ALCUPLATE®,  plati¬ 
num  fabrication  and  refining,  #720  manganese  age- 
hardenable-alloy.  VCrite  for  General  Plate’s  latest  catalog. 


'The  American  Society  of  Heating  and  Ventilating  En¬ 
gineers,  developing  a  calorimeter  for  the  measurement 
of  heat  exchange  between  the  human  body  and  its  sur¬ 
roundings,  was  faced  with  the  problem  of  obtaining 
material  for  large  area  thermojunctions. 

The  heat  flow  meters  used  in  this  calorimeter  had  to 
possess  characteristics  such  as  uniformity  of  response  of 
similar  meters,  stability  of  calibration  and  ability  to  in¬ 
tegrate  heat  flow  over  the  entire  area  of  the  meter.  A 
principal  factor  in  their  performance  was  the  thermopile 
material  used. 


General  Plate  satisfied  these  thermopile  material  re¬ 
quirements  with  a  composite  metai  —  copper  edge 
Iwnded  to  constantan  and  rolled  to  .002'  thick. 


No  matter  what  your  metal  problem,  it  will  pay  you  to 
consult  with  General  Plate.  Their  vast  experience  in 
bonding  precious  metals  to  base  metals,  or  base  to  base 
metals  can  overcome  your  problems  —  often  reduce  costs. 


MnAU  ft  CONTROLS  CORPORATION 
CENERAL  PUn  DIVISION 


31  FOREST  STRUT,  ATTLIRORO,  MASS. 


Wont  mort  informotioa?  Um  post  cord  oa  lest  page. 
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Hav0  You  a  Composite  Motal  Problom  ? 
General  Plato  tan  solve  it  for  you 


532  NORTH  STREET 


endicott;  new  york 


Frlephonr  ENDICOft  8-1801 


COMPUTER  REFERENCE  VOLTAGE 
TRANSFORMERS 


INOUaANCI  MIASURtMmr  -  Any  n^- 
•rotiny  condition  can  bo  timulotod  bi  1^ 
rang#  of  0-1000V  A.C.  and  0-S  Am|N. 


DEVELOPMiNT  OP  AUDIO  TRANSPORMIRS 
—  Ail  charcKtorittict  of  audio  trontformor* 
in  Iho  rongo  of  .01  cycio  to  10  Mogocyclo 
can  bo  moaturod  and  ovaluotod. 


LESS  THAN  0.1  MILLIRADIAN  PHASE  SHIFT 
±  .02%  ACCURACY  OF  VOLTAGE  RATIOS 


A  radioed  new  approach  to  the  design  and  manu¬ 
facture  of  precision  transformers  makes  it  possible 
to  henre  ccdculable  minimum  errors. 

The  actued  measurement  of  phase  shift  cmd 
voltage  ratio  is  in  complete  agreement  with  the 
ccdculcrtion  to  lowest  value  that  measurement  is 
possible. 


POWER  loss  MEASUREMENT  -  loMOO  at 
iow  as  1 S  micro  watts  in  tho  rango  of  30  c 
to  300  K.C.  can  bo  moaturod  and  ana- 
lyitd  and  pottiblo  Improvomontt  offoctod. 


MIL-T-27  TRANSFORMERS 

TOROIDAL  TRANSFORMERS  VIDEO  TRANSFORMERS 

INSTRUMENT  TRANSFORMERS  INPUT-INTERSTAGE-OUTPUT 

PULSE  TRANSFORMERS  POWER  TRANSFORMERS 

MAGNETIC  AMPLIFIERS 


PULSE  TRANSFORMER  DESIGN -Tbo  cut 
oitd  try  mothodt  commonly  utod  tai  Iho 
design  of  -pulto  transformort  hcM  boon 
largely  sup^ntod  by  Iho  use  of  tpoclnl 
equipment. 
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Least  Expensive 
•  •  Aiost  Effective 
^  Mountings  You  Can  Buy! 
y%  LORD/  0^  ccufi^cf’ 


The  use  of  Lord  Mountings  and  Bonded-Rubber 
Parts  in  every  field  of  automotive  transportation  re¬ 
sults  in  longer  service  life  and  greater  economy  of 
operation.  And  as  a  bonus  .  .  .  Lord  Mountings 
improve  operator  and  passenger  comfort.  Hundreds 
of  Designers  and  Engineers  of  transportation  equip¬ 
ment  have  consulted  profitably  with  Lord  Engineers 
for  experienced  and  field-proved  advice  in  isolating 
shock  and  vibration.  They  draw  from  over  27,000 
Lord  Vibration-Control  Mountings  designed  to  meet 
specific  requirements. 

If  you  manufacture  any  of  the  following  trans¬ 
portation  equipment  or  supply  component  parts  or 
assemblies.  Lord  Engineering  can  help  you; 

KailHay  Cars  and  Locomotives  .  .  .  Trucks  and  Buses  .  .  . 
Airframes  and  Aircraft  Enitines  .  .  .  Karthmoving,  Farm 
and  Road  Machines  .  .  .  Air  Compressors  .  .  .  Air  Condi¬ 
tioners  .  .  .  Engine  Generator  Sets  .  .  .  Communication  and 
Signal  Equipment. 

Lord  Mountings  arc  protecting  the  jserformance  of 
many  more  transportation  units. 
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(cMtiniMd) 


FIG.  1 — Slid*  rules  lor  tho  rodio  roiroc- 
tlTo  Indox  of  air  (A)  lor  lomi  77.6  p/T 
and  (B)  lor  socond  term 

T  .  .  f'H 

;  -- 

fied  by  attaching  a  paper  scale  with 
rubber  cement.  This  does  not  im¬ 
pair  the  slide  rule  for  other  pur¬ 
poses.  The  paper  scale  serves  to 
relabel  the  graduations  on  the  CF 
scale  without  obscuring  them,  so 
weather  data  in  deg  C  is  set  up  on 
the  slide  in  deg  K  without  the 
tedium  of  a  formal  conversion. 

For  example,  the  interval  273  .  .  . 
283  is  labeled  by  the  new  scale  as 
0  ...  10  deg.  By  using  all  four 
scales,  C,  D,  CF  and  DF,  the  setting 
and  reading  is  confined  to  a  small 


I  ELECTRONS  AT  WORK 


flCLD  ENGINEERING  OFFICES- 


WaRt  mort  infermotien?  Us*  port  card  o«  tatt  pag«. 


S  -  77.6  — -I-  3.73  X  10*  —  (1) 


where  AT  =  (n  —  1)10",  n  being  the 
refractive  index;  p,  total  pressure 
in  mb;  e,  water  vapor  pressure  in 
mb ;  r  is  the  temperature  in  deg  K, 
equal  to  273  -f-  t,  where  t  is  in  deg 
C. 

The  present  method  of  computa¬ 
tion  employs  two  separate  slide 
rules,  one  for  each  term  in  the 
formula.  However,  it  is  possible  to 
use  two  sides  of  a  standard  slide 
rule. 

The  slide  rule  illustrated  in  Fig. 
1,  used  to  compute  the  term  77.6 
p/T,  is  a  standard  20-inch  type 
with  C,  D,  CF  and  DF  scales  modi- 


units  are  used,  such  as  millimeters 
or  inches  of  mercury  for  pressure, 
deg  F  for  temperature,  and  water 
vapor  pressure,  absolute  humidity 
or  dew  point  for  humidity.  The 
mixing  ratio  can  also  be  utilized, 
but  with  somewhat  less  conven¬ 


ience. 

Radio  refractive  index  may  be 
expressed  with  sufficient  accuracy 
by  the  formula* 


•URRANK,  CAUFORNIA  DAUAS,  TEXAS  riMADaFHIA  7.  FBINSYIVANIA  DAYTON  X  OHIO 
233  South  Third  Stre*t  413  Fidality  Union  725  Widener  Buildinq  410  West  First  Street 
Lite  Building 

OnROIT  X  MICHtOAN  NEW  YORK  U,  NEW  YORK  CHICAOO  11.  RIINOIS  ERIE,  PENNSYLVANIA 
7310  Woodward  Ave.  280  Madison  Avenue  520  N.  Michigan  Ave.  1635  West  12th  Street 


LORD  MANUFAaURING  COMPANY  •  ERIE,  PA. 
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BCA-6146  I. 

marine  TRAMSMlTtERE 

amateur  transmitters 
mobile  transnitterS 
i  audio  *  VIDEO  lEODUtATOR 


J 


RCA-4I4S,  actwal  tlMl 


From  dc  amplifier  to  VHF  services,  the  remark¬ 
able  RCA-6146  beam  power  tube  is  setting  a 
record  for  circuit  versatility  attained  by  few  other 
tubes.  Power  sensitivity  is  high,  regardless  of  plate 
voltage— or  frequency.  Small  size  offers  wider 
latitude  for  compact  equipment.  Low  cost  con¬ 
tributes  to  genuine  economy  in  circuit  design— 
without  sacrificing  efficiency. 

In  class  C  rf  service  ( ICAS )  at  600  volts,  a  single 
RCA-6146  unmodulated  can  handle  an  input  of  90 
watts  at  frequencies  as  high  as  60  Me . . .  and  60  watts 
at  175  Me  with  a  plate  voltage  of  400  volts.  In  class 
ABt  (ICAS)  two  6146’s  can  deliver  up  to  120  watts 


of  audio  .  .  .  and  in  class  AB2,  130  watts.  Triode- 
connected,  two  6146’s  will  deliver  19  watts  of  power! 

RCA-6146  is  designed  for  all  general  services  call¬ 
ing  for  a  6.3-volt  heater.  Where  tubes  with  26.5-volt 
heaters  are  required,  as  in  aircraft  applications,  RCA 
can  supply  Type  6159  . . .  similar  in  all  other  charac¬ 
teristics  to  the  6146. 

For  technical  data,  write  RCA,  Commercial 
Engineering,  Section  42AR,  Harrison,  N.  J.  Or 
call  your  nearest  RCA  Field  Office. 

FIELD  OFFICESi 

(EAST)  HumboMi  S-3900.  415  S.  Sth  SI.,  Hafriion,  N.  f. 

( MIDWEST)  WhitehaD  4-2900,  589  E.  Illinoli  St..  CUcago,  ID. 
(WEST)  Madiwm  9-3671,  420  S.  Saa  Pailro  St..  Loa  AagalM.  CaL 


lai 


RCA 
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YOU’RE  ALWAYS 
IN  THE  MIDST 
OF  THE  MARKET 


electronics 


PACKAGED  POWER  FOR  SELLING 

12  REGULAR  MOimiLY  ISSUES  OF  ELECTRONICS 

€md 

THE  ELEGRONICS  MID-JUNE  BUYERS’  GUIDE 


Plan  NOW  for  these  13  sales-produdng  issues  in  your  '53  ad-budget 


There's  a  big  year  ahead  for  manufacturers  of  elec¬ 
tronic  components,  equipments  and  materials.  But  that 
big  year  will  also  bring  big,  tough  competition.  Now 
is  the  time  to  moke  definite  plans,  both  sales  and  adver¬ 
tising-wise,  that  will  see  your  company  on  the  top  of  its 
market.  In  making  those  plans,  don't  feel  that  your 
present  customers  and  prospects  are  all  yours  —  tied  up 
in  a  neat  bundle  for  you  —  loyalty  like  that  just  doesn't 
exist.  And  don't  forget  the  new  customers  —  brand  new 
ones  never  heard  of  before,  that  are  entering  the  field 


in  large  numbers  for  its  amozing  promise  of  profits. 
You  have  got  to  keep  after  them,  both  new  and  old, 
telling  them  your  product  story  month  after  month.  There 
are  many  ways  to  do  that  in  this  sa-called  electronics 
business  —  but  the  best,  most  economical,  most  effec¬ 
tive,  most  resultful  way  is  in  a  consistent  advertising 
campaign  in  ELECTRONICS  —  the  book  that  penetrates 
every  portion  of  the  industry  and  is  must-reading  for 
everyone  connected  with  it.  So  make  your  plans  naw 
and  be  sure  they  include  ELECTRONICS. 


Business  in  the  billions  ahead  for  electronic  manufacturers 


There's  no  bunk  in  those  billions  for  1953.  They  ore 
actual  foct  and  add  up  to  more  than  S'/i  billion.  That's 
a  lot  of  dollars  and  many  factors  ploy  a  part  in  building 
it  up  in  the  major  classifications  of  military  and  con¬ 
sumer  expenditures.  Industry's  increasing  use  of  elec¬ 


tronic  equipment  and  color  TV  will  buoy  up  those  bil¬ 
lions  —  not  only  for  '53,  but  for  years  to  come.  The 
aggressive,  advertising-minded  manufacturer  will  be 
sure  of  his  shore.  1953  promises  to  be  a  year  upon 
which  the  future  of  many  companies  may  depend. 


e 


e 


Manufacturers  who  should  use  the  sales  pages  of  these  13  issues 


Most  manufacturers,  by  the  very  nature  of  their  prod¬ 
ucts,  recognize  ELECTRONICS  os  their  most  effective 
soles  medium,  and  for  yeors  hove  consistently  utilized 
its  soles  pages.  The  advertisers  in  ELECTRONICS  in 
reality  constitute  the  Who's  Who  of  the  industry.  But, 
due  to  the  tremendous  technological  advances  in  elec¬ 
tronics,  many  new  and  strange  products  enter  its  sales 


field.  What  are  those  products  that  can  profitably  be 
advertised  in  ELECTRONICS?  Well,  the  list  is  long  — 
1,445  long.  They're  all  in  the  Buyers*  Guide  issue, 
every  one  judged  necessary  by  the  industry  itseH.  Go 
through  them  carefully  (borrow  it  from  your  engineer, 
he’s  using  it)  and  if  you  make  one  or  more,  plan  now 
to  advertise  it  —  in  ELECTRONICS,  of  course. 


electronics 

12  MONTHLY  ISSUES  and  the  BUYERS'  GUIDE 


A  McGRAW-HILL  PUBLICATION 
330  West  42nd  Street  •  New  York  36.  N.  Y. 
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Anytime  two  or  more  different — but 
related — phenomena  must  be  measured 
at  the  same  time  .  .  .  under  the  same 
conditions  .  .  .  more  and  more  engi¬ 
neers  and  scientists  are  finding  that 
multi-channel  oscilloscopes  are  the 
only  economically  sound  answer. 

No  other  equipment  can  give  them 
such  correct  time  relationships  for  a 
number  of  simultaneous  phenomena. 
No  other  equipment  saves  the  array  of 
instruments  and  varying  test  proce¬ 
dures  required  by  other  means  of  coin¬ 
cident  analysis,  nor  gives  them  such  a 
convenient  photographic  record. 

Speed  and  vibration  .  .  .  input  and 
output  signals  of  circuits  .  .  .  displace¬ 
ment  time  with  associated  dynamic 
strains  and  pressure  .  .  .  cr  even  the 
relation  between  brain  waves  and  mus¬ 
cular  potentials  are  just  a  few  of  the 
many  applications  l^ing  discovered 
daily.  Are  you  missing  an  opportunity 
in  your  field? 

If  your  problem  is  multi-fold,  chances 
are  there’s  an  ETC  multi-channel  oscil¬ 
loscope  that  can  do  the  job.  Standard 
’scopes  are  available  in  2,  4,  5,  6,  8  or 
even  10  channel  models.  ETC  also 
produces  many  special  models  for 
specific  uses.  A  free  catalog  describing 
these  ’scopes  and  tubes  will  gladly  be 
sent  upon  request.  Write  today. 
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ELECTRONS  AT  WORK  (continued) 

area  of  the  rule,  thus  speeding  the 
work.  The  computation  of  the  first 
term  is  performed  in  the  following 
manner: 

1.  The  temperature  in  deg  C  on 
scale  CF  is  set  at  the  pressure  in 
millibars  on  scale  DF. 

2.  The  value  of  this  term  is  read 
on  scale  D  opposite  77.6  on  scale  C. 
A  distinguishing  marker  has  been 
placed  at  this  point  on  scale  C  in 
order  to  facilitate  reading  of  the 
value. 

The  special  slide  rule  in  Fig.  2 
is  used  to  compute  the  second  term, 
3.73  X  10 '  e  T\  In  terms  of  the 
parameters  temperature  T,  and 
relative  humidity  RH,  given  as  a 
fraction,  this  expression  may  be 
closely  approximated  by* 

A  (RH)  =  3.73  X  10* «./  7’’  (RH)  (2) 

where  e.  is  the  saturated  vapor 
pre.ssure*.  A  =  3.73  X  10°  e./T 
and  is  a  function  only  of  T. 

The  slide  rule  is  constructed  in 
the  usual  way  by  laying  out  dis¬ 
tances  proportional  to  the  logarithm 
of  A  on  one  scale,  and  proportional 
to  the  logarithms  of  numbers  in 
linear  sequence  on  the  other  scale. 
The  first  decade  of  the  latter  scale 
represents  humidities  from  10  to 
100  percent  as  well  as  values  of  the 
term  from  1  to  10  in  N  units. 

The  A  and  B  scales  of  a  slide  rule 
may  readily  be  modified  by  cement¬ 
ing  a  new  scale  to  the  latter  and 
laying  off  values  of  A  on  it.  In¬ 
dices  of  the  temperature  scale  are 
placed  at  —42.7,  —16.9  and  4-19.7 
deg  C,  points  at  which  A  has  the 
values  1,  10  and  100,  respectively. 
These  indices  are  marked  by  xO.l, 
xl  and  XlO  in  the  figures,  the  ap¬ 
propriate  multiplier  to  be  used  with 
each  index.  The  second  term  is 


FIG.  2 — Operation  of  alldo  rules  for 
first  term  (A)  and  second  term  (B) 
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An  automatic  hoot  traat  mochina.  Production  U  about  3  tima*  that  pouibla 
with  monuol  mathods  whila  quality  it  hald  within  vary  clota  llmitt. 


CRUCIBLE 
ALNICO 
MAGNETS 


KEEP  COSTS  DOVm ...  through 

automatic  production  that  gives  quality  control 


Alnico  magnets  have  been  getting  smaller  and  lighter,  thanks  to  pro* 
duction  techniques  in  use  at  Crucible.  Automatic  machinery  cuts  the 
possibility  of  human  error  to  a  minimum,  so  rejections  are  low.  This 
helps  to  maintain  stable  price  levels  in  the  face  of  rising  material  and 
labor  costs.  At  the  same  time,  Crucible^s  rigid  inspection  standards 
and  attention  to  quality  have  developed  a  magnet  with  the  highest  gap 
flux  per  unit  weight  of  any  on  the  market. 

Today,  Crucible  can  offer  lighter,  magnetically  stronger  Alnico 
magnets  because  of  these  automatic  production  techniques  developed 
over  the  sixteen  years  that  we  have  been  producing  the  Alnico  alloys. 
And  behind  our  familiarity  with  permanent  magnets  lies  more  than 
52  years*  experience  with  specialty  steelmaking.  Let  us  advise  you 
on  your  magnet  problem. 


CRUOIBLE 

first  name  in  special  purpose  steels 

PERMANENT  ALNICO  MAGNETS 


CRUCIBU  STEEL  COMPANY  OF  AMERICA,  GENERAL  SALES  OFFICES.  OLIVER  BUILDING,  PITTSBURGH  30.  PA. 

ITAINLitS  •  IIX  HIGH  SPIIO  •  TOOL  •  ALLOY  •  M  A  C  H I N  ■  I Y  •  SPiCIAL  PURPOSI  STIILS 
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For  furfhor  information  writo  to  Dopt.  t 


AMPEX  ELECTRIC  CORPORATION 


REDWOOD  CITY.  CALIP. 


MAGNETIC  RECORDERS 


How  to  fly  a  guided  missile 
in  your  laboratory 


Practically  any  electrical,  mechanical  or  physical 
phenomenon  —  even  the  full  flight  of  a  guided 
missile  —  can  be  precisely  re-created  in  the  lab¬ 
oratory  from  Ampex  magnetic  tape  recordings. 

Ampex  retains  and  plays  back  data  in  the  same 
electrical  form  in  which  it  is  received,  making  its 
playback  in  effect  equivalent  to  a  rerun  of  the 
original  test.  But  it  has  these  added  advantages: 
Data  can  be  repeated  at  any  time  or  place,  can 
either  be  scanned  or  studied  in  whole  or  part,  can 
be  speeded  up  or  slowed  down,  can  be  fed  to  au¬ 
tomatic  reduction  systems.  Furthermore,  desired 
portions  of  the  data  can  be  reduced  to  oscillograph 
traces,  pen  recordings  or  any  other  form  that  could 
have  been  made  at  the  time  of  the  original  test. 


Besides  the  convenience  and  versatility  of  the  data 
itself,  Ampex  Magnetic  Recorders  and  the  tape 
they  use  have  these  desirable  physical  qualities: 

*  Ampox  Tapo  Rotordon,  boing  ruggod,  compact  and  port- 
ablo,  aro  utabim  whom  othor  oquipmont  would  not  bo 
foaoiblo; 

*  Tapo  raquirot  no  procatsing,  honca  is  immodiatoly  availablo 
for  playback; 

*  Tapo  storas  an  onormout  quantity  of  information  at  low 
cost  and  in  minimum  bulk. 

*  Ampox  Tapo  Rocordort  covar  oxtromoly  wida  froquoncy  ronga: 
Modal  306  —  0  to  5000  cyc/as/sac. 

Modal  307-100  to  100,000  cyclas/soc. 

Modal  303  —  Pulta  width  modulation 
Many  athor  rpodolt  aro  alto  availablo. 
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New  CBS-HYTROM 

Germanium  Diodes 

Guaranteed  Moisture-ProofI 


WHY  CBS-HYTRON  GERMANIUM 
DIODES  ARE  BETTER  RECTIFIERS 

1.  MOISTURE-PROOF  .  .  .  eliminates  hu¬ 
midity  and  contamination  problems 

2.  SELF-HEALING  ,  .  .  self-recuperating 
from  temporary  overloads 

3.  SUBMINIATURIZED  .  .  .  only  H  inch 
long,  K  inch  in  diameter 

4.  SOLDERED  WAFER  .  .  .  omission  of 
plating  eliminates  flaking 

5.  LOW  SHUNT  CAPACITY ...  0.8  MMfd 
average 

6.  SELF-INSULATING  CASE  .  .  .  mounts 
as  easily  as  a  resistor 

7.  EXCEPTIONAL  LIFE . . .  10,000  l>ours 
minimum  under  rated  conditions 

8.  NO  FILAMENTS .  .  .  low  drain,  no  hum 


Vital  germanium  wafer  in  a  CBS-Hytron  diode  is  guaranteed  moisture-proof. 
Sealed  against  deadly  moisture  .  .  .  fumes  .  .  .  and  contamination,  a  CBS- 
Hytron  diode  keeps  moisture  where  it  belongs . . .  out!  First,  by  a  chemically 
and  electrically  inert  impregnating  wax.  Second,  by  a  glass-filled  phenolic 
case.  With  moisture-proof  CBS-Hytron  germanium  diodes,  you  can  be  sure  of 
maximum  trouble-free  life. 

Superior  techniques  also  permit  CBS-Hytron  to  omit  plating  of  the  ger¬ 
manium  wafer.  Soldering  is  directly  to  the  base.  Thus  flaking  is  eliminated 
and  quality  improved.  Universal  design  of  CBS-Hytron  diodes  follows  Joint 
Army-Navy  specifications.  “Clip-in”  feature  gives  you  versatility,  rugged¬ 
ness,  and  electrical  stability.  Flexible  pigtails  of  copper-clad  steel  welded  into 
sturdy  nickel  pins  also  insure  you  against  damage  by  soldering  heat. 

Check  the  eight  important-to-you  reasons  why  CBS-Hytron  moisture-proof 
germanium  diodes  are  better  rectifiers.  Send  today  for  complete  data  and 
interchangeability  sheets.  Specify  CBS-Hytron  guaranteed  trwisture-proof 
diodes  for  superior,  trouble-free  operation. 


t  SALEM.  MASSACHUSEHS 
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ELECTRONS  AT  WORK  (cenHiiiMd) 

computed  as  follows : 

1.  The  index  of  the  temperature 
scale  is  set  at  the  relative  humidity 
on  the  RH  scale. 

2.  The  value  of  the  second  term 
is  read  on  the  sequential  scale  op¬ 
posite  the  temperature  in  deg  C  on 
the  temperature  scale. 

The  following  is  an  example  of 
a  refractive  index  calculation  from 
radiosonde  data  showing  pressure, 
1,014  mb;  temperature,  21.6  deg  C; 
relative  humidity  (RH),  64  percent. 

1.  To  find  the  value  of  the  first 
term,  77.6  p/T,  set  21.6  on  the 
paper  scale  of  the  first  slide  rule  at 
1,014  on  scale  DF  (Fig.  2A).  The 
value  is  read  on  scale  D,  opposite 
the  marker  at  77.6  on  scale  C,  as 
267.0. 

2.  To  find  the  value  of  the  second 
term,  3.73  x  10‘  e./r  (RH),  set 
the  index  of  the  temperature  scale 
on  the  second  slide  rule  at  64  on  the 
RH  scale  (Fig.  2B),  The  value  is 
read  on  the  sequential  scale,  op¬ 
posite  21.6  on  the  temperature 
scale,  as  70.6. 

3.  The  value  of  N  is  obtained  by 
adding  the  first  and  second  terms, 
found  in  (1)  and  (2)  and  is  equal 
to  337.6. 

This  method  may  also  be  applied 
to  a  circular  slide  rule,  which  has 
the  advantage  of  having  a  continu¬ 
ous  scale.  An  example  of  the  uti¬ 
lization  of  a  circular  slide  rule  for 
computing  the  second  term  is  given 
in  Fig.  3. 

Values  of  A  =  3.73  x  10*  e./r 
vs  T  at  intervals  of  one  degree  over 
a  range  of  —46  C  to  +60  C  are 
given  in  Table  I.  Adaptations  of 
the  slide  rule  may  be  made  to  ac- 


FIG.  3 — Special  circular  slid*  rule  ior 
ilndiaq  eecond  term 
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cuts  air-borne  transformer  size  and  weight 


Transformer  weight  reduced  25%,  size  cut  20%  in  a 
single  unit  of  air-borne  electronic  equipment.  This  is 
the  mark  set  by  a  new  lightweight  Hipersil®  Core 
designed  by  Westinghouse  for  the  Navy  Bureau 
of  Aeronautics. 

Adaptable  to  commercial  as  well  as  military  use, 
the  new  core  makes  possible  more  powerful  equip¬ 
ment  within  the  size  and  weight  limitations  of  previous 
models.  A  special  silicon  steel,  rolled  to  a  new  4-mil 
thinness,  with  grain  structure  super-oriented  by  a 
refinement  of  the  Hipersil  process,  achieves  the  size 
and  weight  reductions. 

Hipersil  Cores  cut  size  and  weight  in  all  types  of 
electrical  and  electronic  transformers.  They  combine 
highest  permeability  with  lowest  losses  in  a  wide 


range  of  sizes  (l  through  5  and  12  mils).  Two-piece 
assembly  simplifies  transformer  manufacturing,  cuts 
fabricating  costs.  Greater  flux-carrying  capacity,  in¬ 
creased  mechanical  strength  help  to  make  them  the 
best  core  on  the  market.  For  specific  information  on 
how  to  apply  Hipersil  Cores  to  your  produa,  write 
Westinghouse  Electric  Corporation,  P.  O.  Box  86R, 
Pittsburgh  30,  Pennsylvania.  j.70632 


lOuse 
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Federal  Electronic  Sorting  Gage 
uses  MICRO  precision  switches 
in  high-speed  gaging  cycle 


PRECISE  and  extremely  accu¬ 
rate  repeat  operations  of 
MICRO  precision  switches  recom¬ 
mended  them  to  the  design 
engineers  of  Federal  Products 
('corporation  to  control  the  gaging 
cycle  of  their  electronic  sorting 
gage.  This  machine  sorts  manually 
loaded  mica  parts  into  eight  thick¬ 
ness  classifications  plus  over  and 
undersize  at  an  adjustable  speed  of 
from  60  to  120  pieces  a  minute. 

ITie  operator  breaks  the  photoelec¬ 
tric  beam  with  the  mica  in  her  hand 
to  initiate  the  gaging  cycle.  The 
electronic  gage  head  moves  for¬ 
ward,  grips  the  mica  and  measures 


its  thickness.  This  signal,  amplified 
and  classified,  causes  the  correct 
thickness  disposal  trap  door  below 
gage  to  open.  The  two  MICRO 
switches  (upper  right)  are  operated 
by  timing  cams  to  control  the  vari¬ 
ous  steps  of  the  gaging  cycle. 

Design  engineers  are  finding  hun¬ 
dreds  of  uses  for  these  small,  pre¬ 
cise  switches  in  the  control  of 
electronic  circuits.  MK^RO  engi¬ 
neers,  skilled  in  the  switch  require¬ 
ments  of  this  rapidly  expanding 
industry,  are  ready  to  cooperate 
with  you  in  the  selection  of  the  right 
switch  for  your  application.  Write 
or  call  the  nearest  MICRO  branch. 


MICRO 


MAKIRS  OF  FRFCISION  SWITCHfS 

FREEPORT,  llUNOtS 


A  DIVISION  OF 

MINNEAPOLIS-HONCYWEU  REGULATOR  COMPANY 
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ELECTRONS  AT  WORK  (eoRthiBH) 

commodate  it  to  variables  other 
i  than  those  cited  above  as  follows: 

'  Vapor  Pressure  for  Relative  Humidity 
\  When  the  water  vapor  pressure  e 
I  in  mb  is  used  in  the  relation,  Eq.  2 
may  be  written 

3.73  X  ItPe/T^  =  Be 

where  B  =  3.73  X  lOVT*  and  is  a 
function  of  T  only.  Distances  pro- 
'  portional  to  the  logarithm  of  B 
may  now  be  laid  out  on  one  scale, 
as  was  done  with  A  previously.  The 
I  value  of  e  is  set  directly  on  the  same 
I  scale  previously  used  for  relative 
j  humidity.  The  operation  of  this 
'  slide  rule  is  similar  to  that  of  the 
■  one  using  relative  humidity. 

I'  Absolute  Humidity 

If  the  absolute  humidity  p,  in 
grams  per  cu  cm  is  used,  the  second 
term'  *  may  be  closely  approximated 
by  1.72  X  10*  p,/r.  This  term  is 
now  in  the  same  form  as  the  first 
term,  and  a  slide  rule  similar  in 
construction  to  that  shown  in  Fig. 
lA  can  be  made,  using  the  A  and  B 
scales,  to  aid  in  its  computation. 

I  When  the  dew  point  is  used,  the 
slide  rule  for  use  with  water  vapor 
pressure  can  be  utilized  by  adding 
a  supplementary  scale  to  the  one 
on  which  the  water  vapor  pressure 
!  was  set  that  will  relate  dew  point 
I  to  water  vapor  pressure.** 

Mixing  Ratio 

By  using  an  approximation’  for 
the  mixing  ratio  to  in  grams  per 
kilogram,  Eq.  1  may  be  written  as : 

iV  -  77.6 +  7.73 

A  slide  rule  similar  to  that  for  the 
first  term  in  Eq.  1  may  be  used  for 
the  second  term  in  the  parentheses 
above.  The  first  term  may  then  be 
computed  and  multiplied  by  the 
parenthetic  expression. 

!  Use  of  Fahrenheit 

For  temperatures  given  in  deg  F, 

;  and  pressures  in  millibars,  Eq.  1 
becomes 

I  AT  .140-1^-1- 121X10*-^ 

I 

I  where  T*  is  equal  to  460  -f 
t'  being  in  deg  F.  The  slide  rules 
must  be  modified  accordingly. 

Mercury  Pressure 

j  If  mm  Hg  are  used,  the  constants 
]  multiplying  pressure  terms  in  the 
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Designed  fur  Applicatiun 


Grid  Dip  Meters 


Millen  Grid  Dip  Metera  are  available  to  meet  all  various  laboratory  and 
servicing  requirement*. 

Tbe  90662  Industrial  Grid  Dip  Meter  completely  calibrated  for  laboratory 
use  with  a  range  from  22S  kc.  to  300  me.  incorporates  features  desired  for 
both  industrial  and  laboratory  application,  including  three  wire  grounding 
type  power  cord  and  suitable  carrying  rase. 

The  90661  Industrial  Grid  Dip  Meter  is  similar  to  tbe  90662  except  for  a 
reduced  range  of  1.7  to  300  me.  It  likewise  incorporate*  tbe  three  wire 
grounding  type  cord  and  metal  carrying  case. 

The  906SI  Standard  Grid  Dip  Meter  is  a  somewhat  less  expensive  version 
of  the  grid  dip  meter.  The  calibration  while  adequate  for  general  usage 
is  not  as  complete  as  in  the  case  of  the  industrial  model.  It  is  supplied 
without  grounding  lead  and  without  carrying  case.  The  range  is  1.7  to 
300  me.  rixtra  inductors  available  extends  range  to  220  kc. 

Tbe  Millen  Grid  Dip  Meter  is  a  calibrated  stable  RF  oscillator  unit  with 
a  meter  to  read  grid  current.  The  frequency  determining  coil  is  plugged 
into  the  unit  so  that  it  may  be  used  as  a  probe. 

These  instruments  are  complete  with  a  built-in  transformer  type  A.C. 
power  supply  and  interminal  terminal  board  to  provide  connections  for 
battery  operation  where  it  is  desirable  to  use  the  unit  on  antenna  measure¬ 
ments  and  other  usages  where  A.C.  power  is  not  available,  (iompactnes* 


has  been  achieved  without  loss  of  performance  or  convenience  of  u^t  ye. 
The  incorpfwation  of  tbe  power  supply,  oscillator  and  pntbe  into  a  sinale 
unit  provides  a  convenient  device  for  checking  all  types  of  circuit*.  'I he 
indicating  instrument  is  a  standard  2  inch  (ieneral  rileclric  instrument 
with  an  easy  to  read  scale.  The  calibrated  dial  is  a  large  270°  drum  dial 
which  provide*  seten  direct  reading  scales,  plus  an  additional  universal 
scale,  all  with  the  same  length  and  readability,  Fach  range  has  its  indi¬ 
vidual  plug-in  prol>e  completely  encbsied  in  a  contour  fitting  polystyrene 
rase  for  assurance  of  permanence  of  calibration  as  well  as  to  prevent  any 
possibility  of  mechanical  damage  or  of  unintentional  contact  with  thn 
components  of  the  circuit  being  tested. 

The  Grid  Dip  Metert  may  be  used  as: 

1.  A  Grid  Dip  Oscillator 

2.  An  Oscillating  Detector 

3.  A  Signal  (ienerator 

4.  An  Indicating  Absorption  Wavemeter 

The  most  common  usage  of  the  Grid  Dip  Meter  is  as  an  oscillating 
frequency  meter  to  determine  tbe  resonant  frequencies  of  de-energised 
tuned  circuits. 

Size  of  Grid  Dip  Meter  only  (less  probe):  7  in.  x  i'is  in.  x  3H  in. 
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ELECTRONS  AT 

WORK 

(continued) 

Table  I- 

-A  =  3.73  X 

10‘-p 

^c  oirr^v^ 


Famous  for 


OWTtv 


SENSITIVITY 


^i.Tl 


ACCURACY 


STABILITY 


PRICE  $200 


VOLTAGE  RANGE . 001  v  to  100  v 

FREQUENCY  RANGE . 10  cpt  to  150  kc 

ACCURACY . 2%  ENTIRE  RANGE 

INPUT  IMPEDANCE . mog  shuntod  by  30  uuf 


•  Stability  inaured  by  the  excluaive  uae  of  wire-wound  reaiatora  in  the 
attenuator  and  feedback  network. 


equations  are  to  be  multiplied  by 
the  factor  1.333.  If  in.  Hg  are 
used,  the  factor  is  33.86. 

The  author  wishes  to  thank  H.  E. 
Bussey,  under  whose  supervision 
this  method  was  developed,  for  sup¬ 
plying  the  original  idea,  and  also 
B.  R.  Bean,  who  assisted  in  the  de¬ 
sign  of  the  original  slide  rules. 


O  Same  accuracy  of  reading  at  ALL  points  on  the  logarithmic  voltage  scale 
and  linear  decibel  scale. 


•  Only  ONE  voltage  scale  to  read  with  decade  range  switching. 

•  No  “turn-over”  discrepancy  on  unsymmetrical  waves. 

•  Accessories  available  to  extend  the  range  to  20  uv  and  to  10  kv. 

•  Provides  70  DB  amplifier  flat  within  1  DB  from  10  cps  to  150  kc 


WrtU  for  further  details  of  thit  and  other  BailanHne  uoltmetere  and  acctBoortea 
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Refqiences 


(1)  Li  J..  Anderson,  “Calculator  for  At¬ 
mospheric  Refractive  Index,"  Report  279, 
U.  S.  Navy  Electronics  Laboratory,  San 
Diego,  California,  1952. 

(2)  E.  K.  Smith,  Jr.  and  S.  Weintraub, 
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1433-3 


HERMETIC’S  Miniature 
Feed-Through  Terminals 
for  All  Electronic  Applications 


^  hece  units  are  typical  of  the  miniatures  which 
HERMETIC  is  now  producing  with  barrel 
dimension  as  small  as  1/8”  and  with  a  mounting 
flange  dimension  as  low  as  .150”.  The  center 
conductor  is  available  tubular  or  solid  in  a  wide 
variety  of  terminations.  The  reduction  in  overall 
dimensions  which  HERMETIC  has  achieved  makes 
these  units  suitable  for  a  great  many  applications. 

Because  the  parts  shown  represent  only  a 
fraction  of  the  vast  production  achieved  by 
HERMETIC,  contact  the  one  and  only 
depeiiofoJbie  source  of  supply,  and  be  sure  that 
your  problems  will  be  solved,  too. 


WRITI  for  your  FRii  copy  of  HIRMHIC's 
colorful,  informative,  new,  32-poge  brochure, 
the  most  complete  presentation  ever 
offered  on  hermotic  seols. 


Hermetic  Seal  Prodacis  Go. 

First  and  Foremost  in  Minioturlsation, 

31  South  Sixth  Stroot,  Newark  7,  New  Jersey 
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"The  Constants  In  the  E^quatton  for  At¬ 
mospheric  Refractive  Index  at  Radio  Fre- 
quenciee,"  NBS  Report  No.  19S8,  Sept.  19, 
1932. 

(3)  Smithsonian  Meteorological  Tables, 
6lh  Revised  Kdition.  p  3«i7  and  p  348, 
1951. 

(4)  Same  as  ref  (3)  p  351  and  352. 

(5)  Same  as  ref  (3)  p  347  to  381. 

(6)  B.  Haurwlt*.  "Dynamic  Meteorol¬ 
ogy",  McOraw-Hill  Book  Co.,  Inc.,  New 
York  and  London,  p  7,  1941. 

(7)  Same  as  ref  (6),  p  10. 
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Multiple-Feedback  Oscillators 


electron  tubes  for  Industry  I 


Qttick  Service  en  All  Types.  ALLIED  maintains  in  con¬ 
sent  stock  for  quick  shipment,  the  world’s  largest 
distributor  inventory  of  RCA  special-purpose  tubes 
— of  all  types.  We  specialize  in  supplying  the  tube 
needs  of  industrial,  broadcast,  governmental  and 
other  users.  Phone,  wire  or  write — we  ship  from 
stock  to  any  part  of  the  nation  within  hours  after  we 
receive  your  order.  Save  time,  effort  and  money — 
fill  all  your  tube  needs  at  ALLIED — the  complete, 
dependable  electronic  supply  source  for  industry. 


Using  a  number  of  feedback  cir¬ 
cuits  in  connection  with  a  single 
tank  circuit  has  made  possible  the 
construction  of  oscillators  able  to 
operate  over  a  wide  range  of  fre¬ 
quencies  with  the  L-C  of  the  tank 
circuit  remaining  fixed.  The  cir¬ 
cuits  and  the  theory  on  which  they 
are  based  are  described  in  a  patent 
by  M.  Morrison’.  Some  of  the  im¬ 
portant  points  of  the  theory  are  as 
follows : 

In  a  tuned-grid  reactively  loaded 
oscillator  the  generated  frequency 
is  determined  by  the  frequency  at 
which  the  grid  must  operate  to  pro¬ 
duce  the  required  grid  operating 
voltage  angle,  the  phase  angle  at 
which  the  grid  operates  under  a 
given  load. 

Grid  operating  voltage  angle  will 
either  lead  or  lag  the  plate  voltage 
depending  on  the  character  of  the 
load.  Under  reactive  loads  the  plate 
voltage,  current  and  grid  voltage 
are  always  out  of  phase  with  each 
other. 

If  an  attempt  is  made  to  bring 
the  phase  position  of  an  oscillator 
operating  under  a  reactive  load  into 
a  phase  position  other  than  that 
naturally  assumed,  the  frequency 
of  operation  will  be  shifted  to  a 
new  out-of-phase  position  that  will 
be  consistent  with  the  load  condi¬ 
tions.  On  a  reactive  load  the  phase 
position  cannot  be  corrected  to  any 
arbitrary  position. 

In  a  tuned-grid  reactively  loaded 
oscillator,  the  frequency  generated 
i  is  determined  by  the  frequency  at 
which  the  grid  tank  circuit  must 
operate  to  produce  the  required 
grid  operating  voltage  angle,  which 
may  be  leading  or  lagging  depend¬ 
ing  on  the  character  of  the  load. 

The  frequency  stability  of  a  re¬ 
sistance-stabilized  oscillator  is  not 
.  necessarily  critical  to  the  Q  of  the 
[  tank  circuit,  because  the  frequency 
I  stability  depends  on  the  grid  oper- 


/  ttLstwiLflir 

ALLIED 


RCA-SOOt  R*c4i(l*r  (illuttratad), 

W«  tlock  lh«  full  lin*  of  RCA  morcury- 
vopor  roctiflor*  including  tho  S75-A, 
673,  t16,  RSZ-B,  866-A,  869-8,  872-A 
and  5558. 

Look  to  ALLIED  for  RCAi  Vacuum  Aowar  Tuiwt 
Thfyratrota  •  CM-CalMs  Tukat  a  OieMhgraph 
Tubas  •  Vacuum  A  Got  KueHUurt  a  fgmtrons  •  Photo- 
lubot  •  Comoro  Tukat  a  Moaotcopat 


InterclKiNgeability  Directory 


Sand  for  Ihit  voluabla  guide  to  the  talaclian 
of  prapor  RCA  tuba  type  raplacamantt.  Licit 
1600  type  datignaliant,  cavaring  nan- 
rocoiving  alaciran  tubac.  Write  for  your  FREE 
copy  of  RCA  Guide  No.  37-046. 


For  AH  Lob  Roquiromantt.  Order  your  RCA  labo¬ 
ratory  meaaurement  instruments  from  our  ex¬ 
tensive  stocks.  We  specialize  in  the  supply  of 
electronic  test  and  measurement  equipment 
for  research,  development,  maintenance  and 
production  requirements.  Simplify  and  speed 
your  purchasing — send  us  your  consolidated 
orders  for  RCA  Tubes  and  Test  Instruments 
— have  the  advantages  of  quick,  expert  ship¬ 
ment  from  the  world’s  largest  stocks  of  Elec¬ 
tronic  Supplies  for  Industry 

We  can  supply  for  quick  thipmeni,  all  types  of  RCA  lest 
Instruments,  including  the  following  well-known  lob 
measuring  equipment: 

eWO-56A  7  '  Oscilloscope  eWV-87A  Master  VoltOhmytt* 
eWO-88A  5  "  Oscillescope  eWV-77A  Juniar  VoltOhmyil* 
e  WR-39C  TV  Calibrotor  e  WR-S9B  TV  Sweep  Generator 

*T.  M  Sn 


t4L  fljU 

ALLIED 


WV-97A  Senior  VoltObmyst*  (illus.) 

Improved  RCA  VTVM.  Direct 
peak-to-peak  measurement  of 
complex  waves  from  0.2  volts  to 
2000  volts.  Overall  dc  measure¬ 
ment  accuracy  of  ±3%  full  scale. 
Measures  dc  voltages  0.02-1500 
volts;  rms  values  of  sine  wave 
from  0.1-1500  volts.  Frequency 
response  flat  from  30  cps  to  3  me. 
No.  84-075.  Net . $67.50 


Send  ledoy  for  the  1953  camplele  236-page  ALLIED  Cololag 
—the  aulherilalive  buying  guide  la  oU  eleciranic  supplies. 
ALLIED  effers  the  world's  largest  slacks  of  special  lubes,  ports, 
lest  instruments,  audio  equipment — camplele  quality  linos 
of  electronic  apparatus.  Save  time,  energy  and  money— sim¬ 
plify  your  purchasing  by  sending  your  orders  to  ALLIED— the 
single,  dependable  eleciranic  supply  source. 


833  W.  Jackson  Blvd.,  Dept.  11-A-3,  Chicago  7.  Illinalt 
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IT'S  READY  NOW! 

LET  THE  POSTMAN  BRING  YOU 
THIS  UP-TO-THE-MINUTE  EDITION 
OF  A  BOOKLET  SPECIALLY 
WRITTEN  TO  HELP  YOU  . .  . 


Find  answers  to 
metal-selection 
problems 
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PAGiS  OF 


When  you’re  looking;  for  a  metal  that  t«tan<l8  up 
under  severe  conditifMis . . . 

Here's  a  booklet  that  ivill  help  you  find  it ! 

The  new,  revised  edition  ol  ‘'00  i*raetieal  Ideas” 
is  just  off  the  press.  (>et  your  copy  and  keep  it 
handy  for  reference. 

You’ll  save  time... trouble... needless  research. 
For  ”66  Practical  Ideas”  shows  you  how  designers 
of  electronic,  electrical,  and  allied  equipment  have 
solved  scores  of  metal-selection  problems  by  using 
Inco  Nickel  Alloys  such  as  Monel®,  Nickel,  or 
Inconel®. 

And  it’s  pretty  easy  to  see  why.  The  twelve  Inco 
Nickel  Alloys  resist  corrosion,  heat,  abrasion  and 
fatigue.  They  provide  the  characteristics  so  often 
sought  when  you’re  trying  to  get  a  design  off  the 
drawing  board  and  into  production  ...  or  when 
you’re  trying  to  make  a  goo<l  product  into  a  honor 
one. 

Right  now,  of  course,  all  Inco  Nickel  Alloys  are 
on  extended  delivery  becaus<>  so  much  is  taken  for 
defense.  But  you  don’t  have  towait  for ”66  Practical 
Ideas.”  The  booklet  is  ready  for  distribution,  ready 
to  start  working  for  you  at  once. 

Send  for  your  copy  now.  The  coupon  is  here  for 
your  convenience.  Fill  it  in  while  you  have  it  in 
front  of  you  . . .  and  mail  it  to  Bruce  B.  W  inter  at 
Inco.  He’ll  see  that  your  personal  copy  of  “66 
Practical  Ideas”  goes  into  the  next  mail.  Thk 
International  Nickel  Company,  Inc.,  67  Wall 
Street,  New  Y ork  5,  N.  Y. 


m***''**  _ 
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•rue*  t.  Wintsr  ^ 

THI  INTIRNATIONAL  NI€4|l«QI| 
67  Wall  Straot,  N«w  Yorli  5,  Hf  f. 

"66  Practical  Idooi"  loundt  lika  a  ri 
Mnd  ma  a  (roa  oattr  my  ratalAnct 


raolly  werthwhila  booklot.  PIoom 
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JENNINGS  VACUUM 
CAPACITORS  in  the 


•RCA*  T.  M.  Reg.  U.  S.  Pof.  Off. 
Radio  Corporation  of  America 
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!  ELECTRONS  AT  WORK  (continvcd) 


I  atinsr  voltage  angle  being  main* 

,  tained  at  the  correct  position 
,  with  variations  in  other  circuit 
parameters  rather  than  the  circuit 
dissipation. 

I  Variation  in  tank-circuit  Q  with 
1  different  applied  tank  circuit  volt- 
i  ages  plays  an  important  part  in 
compensating  for  variation  in  phase 
angle  of  the  load  current  with  dif¬ 
ferent  applied  tank  circuit  voltages. 

Changes  in  the  inductance  and/or 
I  Q  of  the  load  on  an  oscillator  cause 
'  change.^  in  the  load-imposed  current 
angle.  For  each  change  in  this  cur¬ 
rent  angle  there  is  required  a  cor¬ 
rect  change  in  grid  operating 
voltage  angle  to  maintain  the  oper¬ 
ating  frequency.  Oscillator  stability 
is  attained  when  the  grid  tank  cir¬ 
cuit  automatically  adjusts  the  grid 
operating  voltage  angle  for  the  new 
load-imposed  current  angle  at  the 
j  same  operating  frequency. 

In  a  resistance  stabilized  grid- 
I  tank-circuit  oscillator  having  an 
inductive  plate  load  and  a  single- 
,  feedback  circuit,  a  frequency  is  best 
stabilized  against  plate  voltage  va¬ 
riations  and  is  most  purely  sinu¬ 
soidal  when  the  tank  circuit  is 
operating  at  a  frequency  consider¬ 
ably  removed  from  the  resonant 
value. 

An  oscillator  tank  circuit  having 
an  intermittent  drain  impo.sed  on 
it  distorts  the  sinusoidal  character 
j  of  the  tank  circuit  voltage.  There¬ 
fore  an  oscillator  should  not  be 
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Wont  more  information?  Uto  post  etrd  on  lost  page. 


RCA  states  in  their  descriptive  literature  that: 

"Vacuum  Capacitors,  which  are  virtually  failure-proof  are  used 
in  the  power  amplifier  tank  circuit." 

"The  plate  circuit  of  the  power  amplifier  is  tuned  by  a  variable 
vacuum  capacitor . . 

"There  are  no  air  dielectric  condensers  in  the  transmitter,  thus 
reducing  arc-over  possibilities  due  to  dust  collection.” 

You  too,  may  find  that  Jennings  Vacuum  Capacitors  can  simplify  and 
improve  your  circuits. 


lirfRATURE  mailed  on  request 


FIG.  1 — Circuit  arrongamants  tor  datar- 
mining  th*  •fiocta  of  inductors  on  the 
operating  frequency  of  an  oacillotor 


KNNINGS  REOlO  MtNUFACTURING  CO  970  MclRUGHLIN  EVE  P  0  BOX  1^78  .  SEN  lOSE  B.  CEIIFORNIE 


MIti 


JEtwniGS 
TYPE  M-500  MMFO 
IS  KV  VACUUM  FIXED 
CAPACITOR 


Cepacilor  rrebitmt  Solv»d 
Ad  No.  7  iti  a  Sariat. 


"Power  Amplifier"  stage 
showing  two  types  of 
Jennings  Capacitors  used 
in  this  new  BTA-5-G  and 
10-G  transmitter. 


There  are  hundreds  of  jobs 
open  to  engineers  today! 


but  lew  opportunities  like  these 


Wcstinghousc  is  in  nuclear  power  to  stay.  We  believe  in  the 
development  of  atomic  energy  as  man’s  next  great  source  of 
power.  If  you  want  to  get  in  on  a  new  era  in  industry,  we  want 
to  talk  to  you. 


Atomic  power  opportunities  ore  waiting 
for  electronic  engineers 
with  4  to  10  years  of  this  kind  of  experience... 


ELECTRONIC  COMPUTERS,  employing  pulse  amplifying  wide  range  linear 
amplifying  and  rate  circuits. 

NULL  BALANCE  DEVICES,  employing  both  vacuum  tube  and  magnetic 
amplifiers,  SERVOMECHANISMS,  PLANT  CONTROL  SYSTEMS. 

LIAISON  with  customers,  contractors,  designers  of  component  equip¬ 
ment. 


What  do  you  want? 

MONEY?  Good  jobs  arc  open  here 
now — waiting  for  good  men  who 
want  to  make  a  permanent  connee* 
tion. 

A  PERMANENT  JOB?  Many  of  the 
engineers  who  joined  Wcstinghousc 
20  and  25  years  ago  arc  still  with 
Wcstinghousc — and  in  key  positions 
—  and  engineers  who  join  us  now 
will  have  the  opportunity  to  make 
this  work  their  lifetime  careers.  When 
many  other  industries  may  be  going 
through  slack  times,  atomic  energy 
will  still  be  in  a  stage  of  expansion. 

SUBURBAN  LIVING?  It’s  herc-~within 
easy  driving  distance  of  your  work. 
Within  a  few  minutes  of  shopping 
centers  .  .  .  schools  .  .  .  metropolitan 
centers. 


SUPERVISION  of  drafting  work. 


REMEMBER !  We  ore  primarily  interested  in  good  experi¬ 
enced  oppiication  and  development  engineers — lack  of 
previous  reactor  development  experience  is  no  handicap 
in  this  type  of  work. 


HOW  TO  APPLY!  What  Wcstinghousc  wants  to  know  is:  Where  and 
when  you  obtained  your  degree  .  .  .  how  you  did  in  school  .  .  .  where 
you  have  worked  at  your  profession  . . .  what  kind  of  work  you  have  done. 

In  other  words,  right  now  we’re  more  interested  in  your  ability  to 
fill  current  openings  and  to  develop  in  the  Wcstinghousc  Atomic 
Power  Division  than  we  arc  in  your  vital  statistics.  Write  your  letter 
of  application  accordingly. 

You  will  be  in  communication  with  men  who  arc  experienced  in 
keeping  secrets.  All  negotiations  will  be  discreet,  and  your  reply  will 
be  kept  strictly  confidential. 


Address  yowr  appHsolien  Utter  tet  Meneger,  IndestrUI  leUtUns  Department, 
Westlngheese  Bectric  CerperotUn,  P.  O.  lex  14dt,  PHtsbergh  30,  Pennsyl- 
venle. 


JOB  EXTRAS?  Wcstinghousc  offers: 
Low  cost  life,  sickness  and  accident 
insurance  with  hospital  and  surgical 
benefits.  A  modtrn  pension  plan. 
Wcstinghousc  stock  at  favorable 
prices.  Wcstinghousc  appliances  for 
your  home  at  discount. 

YOUR  KIND  OF  ASSOCIATES?  Every 
fourth  person  in  the  Division  is  an 
engineer  or  scientist.  More  than  half 
the  top  Wcstinghousc  executives  arc 
engineers. 

FASCINATING  WORK?  What  other 
branch  of  science  offers  such  exciting 
challenges?  So  many  opportunities 
for  discovery?  So  many  chances  to 
benefit  mankind?  So  many  opportu¬ 
nities  for  original  work? 

GROWTH  OPPORTUNITIES?  Never 
again  in  your  lifetime  will  you  be 
able  to  get  into  such  a  surc-to-expand 
industry  so  early  in  its  development. 


you  CAN  BE  5UR£..  IP  nil  ^^stinghouse 
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Want  more  information?  Um  po«t  card  on  iost  pog.. 
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iLECTRONS  AT  WORK 


(CMtilMd) 


i 


PRECISION 

POTENTIOMETERS 

Linear  and  Non-Linear 

Linear  and  non-linear  units  are  described  in  the 
Camewell  Precision  Potentiometer  booklet.  The 
booklet  also  contains  a  convenient  glossary  of 
terms  used  in  conjunction  with  precision  potenti¬ 
ometers.  Write  for  your  copy. 

To  solve  your  specific  precision  potentiometer 
problem,  send  your  specs  and  sample  orders  to 
Gamewell.  With  over  97  years  of  experience  in 
manufacturing  precision  electrical  products, 
Gamewell  can  provide  the  answer  promptly. 


Rl-IIC  R1-I4MS 

Tolol  R^slttonc*  (oKms) 

I6.000tl0%  35,400±i% 
ApprQx.  %  R^sistonc*  within  brvfh 


cird* 

85% 

99  ±  %% 

Angl*  of  Rotation 
360* 

360* 

Torquo  (Approniffloto) 

%  oi.-in. 

2  ox.-in. 

Wiro 

80  Ni-20  Cr 

80  Ni-30  Cr 

Rosolution 

0.4* 

0.2* 

Angular  Accuracy 
±  0.6* 

±  0.5* 

Amplitudo  Accuracy 
±  0.8% 

±  0.6% 

MGximvm  Vdft  ocrots  winding 

ISO 

350 

Maiimuni  Spood 
60RrM 

60  RPM 

Expoctad  Ufa 
350,000  cydoc 

200,000  cydoc 

Diamator 

2H* 

4H* 

longth 

1  25/32* 

4 1 1 /32* 

Shaft  Six#  &  Longth 
3/16*- 1* 

v4'-m* 

Woi^ 

475  Ol. 

1.81b. 

operated  with  these  two  factors  in 
phase  if  sinusoidal  operation  is 
desired. 

Inductively  loaded  oscillators  have 
an  inherent  tendency  to  produce 
sinusoidal  currents  and  distorted 
plate  voltages.  Capacitive  loading 
induces  distorted  currents  and  sinu¬ 
soidal  plate  voltages.  Oscillators 
with  capacitive  loading  are  more 
difficult  to  stabilize  than  those  with 
inductive  plate  loads,  but  are  more 
sensitive  to  synchronizing  currents 
than  the  latter. 

If  the  oscillator  in  Fig.  lA  were 
removed  and  adjusted  independently 
to  a  given  frequency,  it  could  be 
placed  back  in  the  circuit.  By  ad¬ 
justing  the  feedback  control  re¬ 
sistor  the  whole  circuit  could  then 
be  made  to  oscillate  at  the  same 
frequency.  If,  however,  the  center- 
tapped  resistor  in  the  plate  circuit 
were  replaced  by  inductances,  as  in 
Fig.  IB,  it  would  be  found  that  the 
circuit  will  not  oscillate  at  the  given 
frequency  but  at  a  higher  one.  It 
will  also  have  a  lower  output  with 
the  same  plate  impedance,  because 
it  will  be  found  that  the  grid  volt¬ 
age  is  lower.  To  bring  the  oscillator 
to  the  given  frequency  it  is  nec¬ 
essary  to  place  a  variable  capacitor 
across  the  inductance  and  increase 
the  capacitance  until  the  frequency 
and  grid  voltage  reach  the  same 
values  as  in  the  original  circuit. 
This  shows  that  an  oscillator  can 
be  made  to  operate  at  various  fre¬ 
quencies  by  varying  the  L-C  of  the 
!  parallel  oscillatory  circuits  and  that 
I  an  oscillator  operating  under  in- 
!  ductive  plate  loading  must  operate 
{  at  a  frequency  higher  than  the 


FIG.  2 — An  oacUlater  drcnlt  with  a 
wU*  rang*  ol  op«rotiBg  ir*qiiMiclM. 
Bccoum  of  tho  ■moll  tiso  ol  tfio  plot* 
circuit  copocitora  stobilisotioa  lo  diffi¬ 
cult 
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CHASr  PHOSPHOR  BRONZES 

i 

are  worth  knowing  about 


What  metal  is  best  for  bearings?  For  diaphragms? 
For  any  tough  production  job  that  requires  a  metal 
of  superior  qualities?  Chase  Phosphor  Bronzes  may 
be  the  answer. 

These  tin  bronzes  are  superior  to  many  other  metals 
for  a  wide  variety  of  functions.  Some  Chase  Phosphor 
Bronzes  are  ideal  for  fuse  clips,  spring  contacts,  bel¬ 
lows,  lock  washers.  Others  are  suited  for  bearings, 
bushings,  gears,  pinions,  screw  machine  parts.  They 
are  made  in  Rod,  Strip  or  Wire. 

Chase  Phosphor  Bronzes ...  like  all  Chase  metals... 
are  carefully  controlled  as  to  quality  to  provide  a 
high  standard  of  surface  finish  and  excellent  internal 
characteristics.  Fill  in  the  coupon  below  and  we’ll 
send  you  the  free  Chase  folder. 


^  BRASS  &  COPPER 


WATEMIWY  21.  CONNECTICUT  •  SWSIDIMY  Of  KENNECOTT  COTfE*  CORPONATION 
•  Thm  Saiiom  *»  UmaiUfuarurB  for  Brat*  A  Coppmr 

Ntaft  amM  EMwCUy.  Mt.  NwTali  SMiniidM 

MMi  Mh  iMiUtNn 

DwMrt  MilwUiw 

IMrail  Mil 


ORII  Folder  givoi  loblos  oF  ChoM  Phetphor 
Bronx*  prop*rti*i  (hordnau,  t*ntll*.  fabrica¬ 
tion,  physical)  at  wall  os  uses  and  form*. 


slum 


Cha»*  Brat*  B  Coppar  Co.,  Oapl.  ELECT  S3 
Watarbury  20,  Conn. 

Pless0  send  me  the  free  folder  on  Chese  Phosphor  Bronzes. 

Noma - - — -  - - —  - 

Petitian— - -  - -  _  —  — -  - 

Campony  .  _ — - - —  _  -  _ 

Straat  - - - - - 

City  -  - — 


•  TBP  «  V  W  ll>  «  «  H  V  IB  IV  fP  III  f»  R  T9  tru 
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ELECTRONS  AT  WORK 


(contiKiMd) 


FREQUENCY¬ 
TIME  COUNTERS 


UiU/rMuiucaJiM  reads 
J 

fRiQUENCY,  TIME  INTERVAL 
AND  PERIOD 


COMPAa  DESIGN 
CIRCUITS 
FEATURES 
LOWER  PRICES 


FIG.  3 — A  circuit  ■imilar  to  Fig.  2  but 
using  a  10  to  1  curront  tronsionnsr  to 
ellminato  tho  small  capacifors,  making 
it  sasior  to  stabiliso  tho  osciUotor 


Every  known  need  in  frequency 
and  pulse  measurement  is  now  satis¬ 
fied  by  four  completely  new  designs 
of  Potter  frequency-time  counting 
equipment. 

The  simplified  Potter  100  KC  Fre¬ 
quency,  Models  820  and  830,  are 
suitable  for  rapid  and  precise  pro¬ 
duction  line  applications.  The  ver¬ 
satile  Potter  100  KC  and  1  MC  Fre¬ 
quency-Time  Counters,  Models  840 
and  850,  include  all  gating,  switch¬ 
ing,  timing  and  counting  circuitry 
required  for  any  conceivable  count¬ 
ing-type  measurement. 

All  models  feature  the  convenience 
of  smaller  size,  lighter  weight,  and 
functional  panel  layout.  And,  op¬ 
tional  readout  indication— either  the 
dependable  Potter  1 -2-4-8  decimal 
readout  or  the  conventional  0-9 
lamp  panels— is  available. 


resonant  frequency  of  the  tank 
circuit. 

Applying  the  information  derived 
from  the  oscillators  in  Fig.  1,  the 
multiple-feedback  oscillator  circuits 
in  Fig.  2  and  3  may  be  explained. 
The  tank  circuits  have  fixed  L-C 
combinations  and  a  conventional 
feedback  circuit  to  supply  feedback 
current  in  phase  with  the  plate 
voltage. 

If  the  tank  circuit  of  Fig.  2  is 
to  work  at  resonance  with  the  tank 
circuit,  feedback  current  must  be 
in  phase  with  the  grid  operating 
voltage  angle.  This  is  accomplished 
by  a  direct  feedback  circuit  com¬ 
prising  two  150,000-ohm  resistors 
and  a  second  feedback  circuit  with 
two  4,000-ixaf  variable  mica  ca¬ 
pacitors.  This  second  circuit 
provides  a  current  having  an 
out-of-phase  position  of  such  mag¬ 
nitude  and  phase  difference  relative 
to  the  reverse  feedback  circuit  that 
it  will  cause  the  desired  magnitude 
of  feedback  current  and  proper  grid 
operating  voltage  angle  to  maintain 
the  oscillator  operating  at  the 
proper  frequency.  Although  there 
are  only  two  phases  of  feedback 
current  used  here,  any  number  can 
be  employed  to  obtain  the  proper 
phase  angle  and  current  magnitude 
to  produce  the  desired  phase  rela¬ 
tion  to  the  reference  phase  of  the 
circuit. 

In  this  oscillator  circuit  it  is  not 
necessary  for  the  L-C  of  the  tank 
circuit  to  be  set  at  the  resonant 


FREQUENCY 

MEASUREMENTS 


PERIOD 

MEASUREMENTS 


TIME  INTERVAL 
MEASUREMENTS 


FREQUENCY  RATIO 
MEASUREMENTS 


SECONDARY 

FREQUENCY 

STANDARD 


TOTALIZING 

COUNTER 


about  Frequency- 
Time  Counters— 
both  laboratory 
and  industrial 
applications. 


DIRECT  RPM 
TACHOMETER 


Wont  mart  infornwtion?  Um  post  card  M  tost  pogt. 
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For  the  Answer  to  Your  Insulation  Problem 

Look  Through  Line 


•  ••  S 


VARGLAS  SILICONE.  That’s  the  insulating  sleeving  and  tubing- 
pioneered  by  Varflex — that  takes  temperatures  ranging  from  500®  F 
above  to  85®  F  below  in  its  efficient,  resistant  stride.  Lead  wire  and 
treated  cord  too. 

VARGLAS  TUBING  IMPREGNATED  WITH  GENERAL  ELECTRIC 
PERMAFIL.  Tough.  flexible,  heat-resistant — available  in  coils.  Premium 
tubing  at  a  reasonable  price. 

VARGLAS  SLEEVING  AND  TUBING.  Numerous  types  and  grades — in¬ 
cluding  synthetic  treated,  varnished,  lacquered,  saturated,  litewall  and 
others. 

VARGLAS  NON-FRAY  SLEEVING.  Three  types — may  be  subjected  to 
temperatures  up  to  1200°  F — for  applications  where  dielectric  require¬ 
ments  are  not  primary. 

VARFLO  TUBING  AND  SLEEVING.  New,  low-priced  —  for  applications 
where  unusually  high  temperatures  are  not  a  factor.  A  real  economy  line, 
this. 


SAMPLIS?  All  you  want  with 
our  compliment*.  For  free 

m  folder  of  our  com¬ 
plete  line,  just  clip 
and  mail  this 
coupon. 


VARFLEX 

CORPORATION 


MAKERS  OF.  ELECTRICAL  INSULATING 
TUBING  AND  SLEEVING 


VARFLEX  Corporation,  308  N.  Jay  S».,  Rome,  N.  Y. 

Please  send  me  information  os  well  os  free  samples  of  your 
electrical  Sleeving  and  Tubing. 

I  am  particularly  interested  in  samples  suitable  for _ _ 


Name _ 

Company. 
Street 
City - 


State _ _ _ 


VARFLEX  COTTON  TUBING  AND  SLEEVING.  Varnish  or  lacquer  im- 
prcgnants  —  for  applications  where  Fiberglas  products  are  not  required. 


SYNTHOLVAR  EXTRUDED  PLASTIC  TUBING.  Low  temperature  flexibil¬ 
ity — high  dielectric  and  tensile  strength — made  from  a  standard  formula¬ 
tion  of  vinyl  polymers. 
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ELECTRONS  AT  WORK 


frequency  of  the  oscillator.  It  may 
be  set  at  many  other  values  for  the 
same  operating  frequency  if  the 
polyphase  feedback  circuits  are  ad¬ 
justed  to  provide  the  required  grid 
operating  voltage  angle  for  the 
load  at  the  operating  frequency. 

The  oscillator  of  Fig.  3  uses  a 
special  current  transformer,  with 
a  10  to  1  ratio  to  accomplish  phase 
alteration  of  the  feedback  current. 
The  transformer,  with  a  variable 
capacitor  across  the  output,  is  con¬ 
structed  and  adjusted  to  provide 
feedback  load  current  in  phase 
with  the  a-c  component  of  the  plate 
load  current. 

References 

(1)  M.  Morrison,  Vacuum  Tube  Oscil¬ 
lator  System,  Patent  No.  2,587,750,  Mar. 
4,  1952. 


MeaHurement  of  Flashlanip 
Characteristics 


It’s  smart  to  use  parts  you  can  de- 
Qp  completely  .  .  .  that  are 
.  exactly  right.  Moldite  Iron  Cores 
O''®  o*  ♦f'®  heart  of  the  depend- 
31^  ^  able  electronic  performance  of 

product  after  product.  They  are 
made  with  absolute  precision  .  . . 
by  a  company  that  specializes  in 
making  iron  cores  only  .  .  .  that 
has  developed  Its  own  exclusive 
formulas  and  production  techniques  for  assuring  uniformity, 
quality,  dependability  and  economy. 


The  most  intense  light  source 
commonly  available  is  the  brilliant 
flash  produced  by  the  discharge  of 
a  capacitor  through  a  gas  at  re¬ 
duced  pressure.  In  appearance  the 
light  is  an  intense  white  and  pro¬ 
duces  an  effective  duplication  of 
daylight  illumination  for  photo¬ 
graphic  purposes.  Intensities  as 
high  as  10*  candies  per  sq  cm  have 
been  obtained  in  single  flashes  in 
lamps  where  the  average  power 
input  is  10  megawatts  during  the 
fla.sh.  Light  output  efficiencies  in 
the  order  of  50  lumens  per  watt 
have  been  measured  in  single-flash, 
high-current  discharge  tubes. 

A  testing  circuit  has  been  devel¬ 
oped  to  measure  the  electrical  and 
radiation  characteristics  of  flash 
discharge  in  gas-fllled  tubes.  Shown 
in  Fig,  1,  the  device  uses  a  trigger¬ 
ing  circuit  to  produce  synchronous 
current  pulses  for  repetitive  flash¬ 
ing.  Current,  potential,  power  in¬ 
put  to  the  discharge  and  light  out¬ 
put  are  measured  and  recorded  on 
an  oscilloscope. 

The  test  apparatus  consists  of  a 
10  in.  disk  of  Dow  metal  driven  at 
3,600  rpm  by  a  1/20-hp  synchron¬ 
ous  motor.  A  0.2  mm  radial  slit  on 
the  periphery  of  the  disk  passes 
light  from  a  movie  exciter  lamp  to 
a  multiplier  phototube  to  provide 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


1410  ChMtnut  Ave.,  Hillside  S,  N.  J. 
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IN  LABORATORIES  throughout  the  electronic  field,  the  Varian  X-13 
Klystron  is  widely  used  as  a  general-purpose  x-band  signal 
source.  In  the  typical  setup  above  (checking  load  reflection), 
note  the  compactness,  the  convenience  of  connection,  and  the 
way  the  tube  bolts  directly  to  the  waveguide. 


OUTPUT  POWER  typically  reaches  half  a  watt  at  center  frequency 
and  exceeds  150  milliwatts  over  the  full  frequency  range  8.2  to 
12.4  kmc.  The  X-13  exhibits  extremely  low  microphonic  levels 
and  operates  directly  into  matched  waveguide.  Tuning  is  done 
with  a  single  control.  The  tube  is  air  cooled  and  has  clearance 
dimensions  of  4V^  by  2i/^  by  2  VI;  in.,  weight  of  only  6  oz. 

Typical  Power  Output  -  Varian  X-13  Klystron 
(Beam  Voltage,  500  v) 


FueouCNCr-icMc 


OTHER  VARIAN  KLYSTRONS  extend  and  expand  the  functions  of  the 
X-13.  An  extensive  line  of  tubes  with  designs  based  on  that  of 
the  X-13  offers  a  wide  selection  of  output  powers,  types  of  tun¬ 
ing  devices  and  terminations,  as  well  as  capabilities  for  with¬ 
standing  vibration  and  shock  ranging  far  beyond  30  times 
gravity. 


SEND  FOR  DATA  on  these  or  other  klystrons  from  the  extensive  Varian 
line^  many  of  which  are  necessarily  unpublicized.  You  are  in¬ 
vited  to  submit  your  microw  ave  problems  to  the  Varian  applica¬ 
tion-engineering  group  for  recommendations. 


*  Tiaof.  Mark 


SAN  CARL<>S  1,  CALIFORNU 
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Inquiries  are  invited 
concerning  single  pads 
and  turrets  having 

other  characteristics 


COAXIAL  LINE  TERMINATION 
SO  ohmi  j 


SINGLE  AHENUATOR  PAD  1 
so  ohm* 

VSWR  ±1.2  to  3000  me.  .j 
One  watt  c.w.  power  dissipation 


FIG.  1 — Block  diagram  of  ilathlomp 
testing  apparatus 


sharply  defined  current  pulses. 
These  pulses  are  amplified  and  used 
to  trigger  the  oscilloscope  sweep 
and  also  to  initiate  the  discharge  in 
the  flash  tube. 

A  scaler  circuit  provides  pulsing 
rates  lower  than  the  60  pps  set  up 
in  the  multiplier  tube.  Consisting 
of  six  binary  stages,  the  scaler  is 
arranged  so  any  desired  number  of 
stages  may  be  inserted  in  the  cir¬ 
cuit  to  reduce  the  pulsing  rate  by  a 
factor  2",  where  n  is  the  number  of 
stages  used.  Thus,  in  addition  to 
the  60  pps  rate  there  are  six  other 
rates  available,  30,  15,  7.5,  3.75, 
1.88  and  0.94  pps. 

Discharge  of  the  tube  is  initiated 
by  an  external  trigger  electrode  lo¬ 
cated  near  the  center  of  the  quartz 
envelope.  A  capacitor  across  the 
electrodes  is  charged  to  a  potential 
less  than  the  breakdown  voltage  of 
the  gas  used.  When  a  rapidly 
changing  potential  is  placed  on  the 
trigger  electrode  it  produces  suf¬ 
ficient  ionization  of  the  gas  for  dis¬ 
charge  to  occur.  The  potential  of 
the  capacitor  decreases  in  a  few 
I  microseconds  from  an  initial  value 
I  between  1,500  and  3,000  to  a  few 
I  hundred  volts.  The  dielectric 
strength  of  the  nonionized  gas  is 
restored  in  a  few  tenths  of  a  milli- 
.second  after  initiation  of  the  high- 
current  arc. 

To  provide  high-voltage  pulses 
for  initiating  the  discharge,  the 
amplified  photocurrent  pulses  are 
transformed  to  sharp  positive 
pulses  by  a  thyratron  tube.  These 
pulses  are  then  impressed  on  the 
grid  of  a  hard  tetrode  tube,  norm¬ 
ally  biased  to  cut  off,  reducing  the 
plate  impedance  from  a  high  to  a 
very  low  value.  The  trigger  elec¬ 
trode  is  connected  directly  to  the 
plate  of  the  tetrode,  and  when  a 
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BRIDGEPORT  BRASS  COMPANY 


Copper  Auot  Bouetin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED.  MONTREAL 


Van-Time  Magnetic  Contactor  and  copper-bate  alloy  parts,  courtesy  The  Clark 
Controller  Co.,  Cleveland,  Ohio. 

Copper  and  its  Alloys  Ideal  for 
HeavY  DntY  Contactors 


D.C.  Magnetic  Contactors  are  used 
as  motor  starters,  crane  controls, 
press  controls,  furnace  controls,  etc. 
They  must  be  capable  of  handling  any¬ 
where  from  25  to  900  amperes,  open 
and  close  rapidly  with  a  minimum  of 
arcing  and  burning,  and  withstand  cor¬ 
rosion  even  when  exposed  to  the 
elements.  In  order  to  meet  these  re¬ 
quirements,  high  conductivity  copper 
and  alloys  such  as  free  cutting  brass 
and  Phosphor  Bronze  are  used  to  man¬ 
ufacture  those  parts  which  form  the 
electrical  circuit.  Some  parts  such  as 
the  studs,  contact  tips  and  arc  horns, 
which  require  machining,  are  less 
costly  to  produce  because  of  less  tool 
wear  and  spoilage  when  using  copper 
or  brass. 

Vciri-Time  Contactor 

Illustrated  is  a  Clark  Controller 
Vari-Time  Magnetic  Contactor  (1) 
which  contains  a  special  core  providing 


an  adjustable  time  delay  before  closing 
after  the  coil  has  been  energized.  The 
timer  (2)  consists  of  a  core  tube  ma¬ 
chined  from  free-cutting  brass  bar 
stock.  The  I.D.  of  the  tube  is  reamed 
smooth  and  has  a  tolerance  of  — 
.0005".  Other  copper-base  alloy  parts 
are  the  core  cap  and  valve  seat,  both 
machined  from  free-cutting  brass  and 
a  washer  made  from  commercial 
bronze.  The  assembled  core  is  filled 
with  a  special  oil  of  controlled  vis¬ 
cosity,  and  then  the  core  tube  is  sealed 
with  the  core  cap  which  is  soldered  in 
place.  The  timing  is  adjusted  by  an 
adjustable  stop  stud  on  the  front  of 
the  contactor  which  varies  the  gap 
between  the  armature  and  the  front 
of  the  core.  The  entire  VT  Core  is  so 
designed  and  constructed  as  to  give 
exceptionally  long  life.  At  various 
times,  after  years  of  hard  service, 
Vari-Time  cores  have  been  taken  apart 
and  rigidly  inspected  with  no  appre¬ 


ciable  wear  or  deterioration. 

Other  copper  alloy  parts  used  on 
the  contactor  are  as  follows: 

Blowout  Stud  (3)  —  This  stud  is 
machined  from  high  conductivity  hard 
copper  square  bar  stock  and  then  silver 
coated.  It  holds  the  blowout  coil  to 
the  slate  and  also  provides  a  terminal 
for  power  connection. 

Rear  Contact  Stud  (4)  —  This  ex¬ 
truded  part  is  made  from  free  cutting 
brass  rod  which  is  silver  coated  after 
being  drilled  and  tapped.  To  this  stud 
are  connected  the  other  end  of  the 
blowout  coil,  the  stationary  contact 
tip  and  the  rear  arc  horn. 

Contact  T ips  ( 5 )  —  A  heated  billet 
i  of  high  conductivity  copper  is  forced 
I  through  a  die  producing  an  oversized 
'  cross-section  of  the  tip.  This  extrusion 
is  then  cold  drawn  through  a  sizing  die 
which  also  imparts  the  correct  hard¬ 
ness  to  the  copper.  Two  contact  tips 
are  used  on  each  contactor. 

Front  Arc  Horn  (6)  —  The  front  arc 
horn  is  formed  from  a  Phosphor  Bronze 
Grade  A  (95%  copper,  5%  tin,  0.15% 
phosphorus)  strip  while  the  rear  arc 
horn,  not  illustrated,  is  formed  from 
a  high  conductivity  copper  strip.  Both 
arc  horns  are  silver  coated.  The  horns 
extinguish  the  arc  by  lengthening  it 
until  it  is  broken. 

Stop  Stud  (7)— Machined  from 
Phosphor  Bronze  Grade  B-1  alloy,  this 
stud  acts  as  a  stop  for  the  contact 
arm. 

Connector  Stud  (8)  —  This  part  is 
machined  from  high  conductivity  hex¬ 
agon-shaped  copper  rod.  It  connects 
one  end  of  the  connector  assembly 
to  the  slate,  and  also  serves  as  a  power 
terminal  connection. 

Before  you  decide  what  copper  alloy 
to  use  for  a  particular  application, 
many  factors  must  be  ♦aken  into  con¬ 
sideration.  Bridgeport  Brass  produces 
many  alloys,  each  one  with  its  own 
distinctive  properties.  Contact  the 
nearest  Bridgeport  branch  office  for 
assistance  with  any  of  your  metal 
problems.  (9Z47) 
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when  you  use  Sungomo  Poper  CopocHors 


Th«y  m««l  th«  physical 
ond  •lactrical  requiremanfs 
off  JAN-C-25  spociffications 


FIG.  2 — TtpIcoI  tracM  of  {lash  currrat. 
potential  and  pbotocurronl 


Typ«  CP  40 

Spac*>«aving,  high-volt- 
ago  filter  capacitors  for 
transmitting,  racoiving, 
or  industrial  •lactronic 
•  quipmont.  Easy  to 
mount. 


positive  pulse  causes  the  tube  to 
conduct,  the  potential  of  the  elec¬ 
trode  drops  from  several  thousand 
volts  to  a  very  low  value.  Observa¬ 
tions  using  the  fast  sweep  of  the 
synchroscope  indicates  that  the 
change  occurs  in  less  than  0.1  jxsec, 
or  at  a  rate  greater  than  10“  v  per 
sec.  Using  6,000  to  8,000  v  on  the 
trigger  electrode  it  is  possible  to 
pulse  all  the  tubes  in  a  perfectly 
consistent  manner  at  any  rate  for 
which  overheating  of  the  electrode 
did  not  occur. 

Measurements  are  made  on  a 
Navy  radar  synchroscope  having 
sweep  ranges  of  1,  2,  10,  25  and  60 
(isec  with  the  sweep  triggered  by 
the  pulse  from  the  pulse  generator 
circuit.  The  low-impedance  input 


Type  CP  50 

Unutuolly  tmoll  but 
ttabl*  by-pou  copoci- 
fort  of  fh*  “bathtub” 
typo.  AvoDobl*  in  linglo, 
doublu,  ond  tripl*  Mo¬ 
tion  unit*. 


Type  CP  60 

ThoM  filter  capacitors  or* 
ovaitabl*  with  laomlatt 
^  drown  steal  or  non-mognatic 
coMS  that  ora  smollar  than 
JAN  spacs. 


Type  CP  70 

Compact,  fabricated  con  typa 
for  power  supply  in  transmit¬ 
ting,  sonar,  radar,  or  ground 
control  aquipmant. 


Sangamo  hermetically  sealed  paper  capacitors  for  filter,  by-pass, 
coupling  or  power  supply  applications  can  be  furnished  in  types  that 
mve  excellent  performance  with  long  life  over  a  temperature  range 
from  —  56°  C  to  -t- 125°  C!  Diaclor*,  or  mineral  oil  impregnation  for 
65°  C  operation — and  Sangamo  developed  R-therm  impregnation  for 
exceptionally  high  thermal  stability  and  superior  electrical  perform¬ 
ance  over  a  range  of  operating  temperatures  up  to  125°  C.  Write  for 
further  information.  Complete  story  in  Catalog  No.  800A  and 
Engineering  Bulletin  No.  104.  ^ 

**  *rM  Rsgiitwsd  (Chlorinatad  Owhcfric  Oil) 


circuits  are  properly  matched  with 
well-shielded  coaxial  cables.  Iden¬ 
tical  cables  are  used  to  give  proper 
I  phase  relations  between  current, 
potential  and  light  pulse.s. 

Measurement  of  tube  potentials 
is  carried  out  by  means  of  a  com¬ 
pensated  and  shielded  voltage  di¬ 
vider.  Check  measurements  showed 
i  that  tube  potential  errors  are  not 
i  more  than  ±5  percent.  Current 
pulses  are  obtained  by  the  use  of  a 
specially  constructed  bifilar  element 
having  a  resistance  of  0.089  ohm. 
The  average  deviation  in  mean  cur¬ 
rent  values  as  determined  by  com- 
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When  you  dial  a  telephone  number,  high-speed  switching  mechanisms 
select  your  part}’  and  connect  you.  llirough  a  new  development  of  Bell 
'I’clcphone  Laboratories,  similar  mechanisms  are  doing  the  same  kind  of  job 
in  private  wire  teletypewriter  systems  which  America’s  great  businesses  lease 
from  the  telephone  company. 

Company  X,  for  example,  operates  an  air  transportation  business  with 
scores  of  offices  all  over  the  country.  At  one  of  these  offices,  a  teletypewriter 
operator  wishes  to  send  a  message,  let  us  say,  to  Kansas  City.  Ahead  of  the 
message,  she  ty  pes  the  code  letters  “KC”.  ’I'he  letters  become  electric  signals 
which  guide  the  message  to  its  destination. 


RECEIVING 


Any  or  all  stations  in  a  network,  or  any  combination  of  stations,  can  be 
selected.  Switching  centers  may  handle  50  or  more  messages  a  minute  .  .  . 
some  users  send  30,000  messages  a  day.  Delivery  time  is  a  few  minutes. 

Defense  manufacturers,  automobile  makers,  airlines  and  many  other  Ameri¬ 
can  businesses  are  benefiting  by  the  speed  and  accuracy  of  the  new  equipment 
—  another  example  of  how  techniques  developed  by  the  Laboratories  for 
telephone  use  contribute  to  other  Bell  System  services  as  well. 


t 


BELL  TELEPHONE  LABORATORIES 

Improving  telephone  service  for  America  provides 
careers  for  creative  men  in  scientific  and  technical  fields. 
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I  No  more  worries  about 
jFREQUENCY  RESPONSE 

n  WRITING  SPEED. 


parinj?  the  charges  delivered  by  the 
capacitor  with  the  charges  obtained 
by  graphical  integration  of  the  syn¬ 
chroscope  current  trace  amounted 
to  ±3  percent. 

Radiation  measurements  in  the 
ultraviolet  region  are  made  with  a 
1P28  multiplier  phototube  with  a 
Corning  9863  filter  to  give  an  over¬ 
all  response  extending  from  2,400  A 
to  4,200  A  with  a  peak  at  3,350  A. 
In  the  visible  region  a  931A  multi¬ 
plier  is  used  without  a  filter.  A  six- 
stage  multiplier  with  Cs-Ag-0 
cathode  is  used  in  conjunction  with 
a  Wratten  A  (No.  25)  filter  pro¬ 
vides  a  response  range  from  6,000 
to  12,000  A  with  a  peak  at  8,500A 
in  the  near  infrared  region. 

Since  peak  light  intensities  rang¬ 
ing  up  to  10,000,000  lumens  are  en¬ 
countered  at  the  highest  flash  ener¬ 
gies,  considerable  attenuation  is  re¬ 
quired  to  limit  the  operation  to  the 
region  of  linear  response  of  the 
multipliers.  To  provide  a  fixed 
amount  of  attenuation  a  piece  of 
exposed  photographic  film  is  placed 
over  the  opening  in  the  multiplier 
housing. 

This  article  is  abstracted  from 
a  paper  entitled  ‘‘Electrical  and  Ra¬ 
diation  Characteristics  of  Flash- 
lamps”  by  H.  N.  Olsen  and  W.  S. 
Huxford,  which  appeared  in  the 
Journal  of  the  Society  of  Motion 
Picture  and  Television  Engineers 
p  285,  Sept.  1950. 


»Fast  transients  and  high-frequency 
phenomena  now  can  be  accurately 
recorded. 

Several  types  of  continuous-drive  record 
magazines  are  available  for  6-inch  sensitized 
paper  and  film,  and  for  35-mm  film.  The 
magazine  shown  on  the  oscillograph  at  the 
left  accommodates  100-foot  rolls  of  record 
paper. 

Drum-type  magazines,  both  small  and  large, 
^  are  valuable  for  short  high-speed  records. 

The  large  drum-type  magazine  at  the  left 
has  a  drum  3  feet  in  diameter  and  6-inches 
wide.  It  can  be  driven  at  3000  RPM  for  a 
chart  speed  of  6000  inches  per  second  when 
high  resolution  is  needed.  It  can  be  used  to 
B3|H|P[I[H  take  one  10-foot  record  or  a  larger  number 
of  shorter  records. 

The  ASC-10  6-element  direct-coupled  am- 
plifier  will  drive  the  SC -16  oscillograph  from 
«  potentials  of  millivolt  level. 

B  Useful  for  strain  recording  to  100  Kilocycles. 

AUTOMUTIC  OPERATION  Initiot*  a  traniiant  with 
th»  otcillograph,  or  lot  tho  traniiont  itort  th«  okiI- 
logroph. 

QUICK-CHANGE  TRANSMISSION  for  wid*  rongo  of 
rocord  spoodt. 

PRECISION  TIME  LINES. 

Z-AXIS  MODULATION  for  timing  to  ono-tenth  milli- 
Mcond. 

QUICKLY-INTERCHANGEABLE  LENS  STAGES  for  dif- 
foront  rocord  and  troco  widtht. 

Write  for  Bulletin  2G1-K  for  details. 

Write  for  FREE  copy  of  Hathaway  Engineering  News 


Phonograph  Needle  Drag 
Distortion 


Motion  of  a  phonograph  needle  in 
a  direction  tangental  to  the  record 
groove  will  cause  what  is  known  as 
drag  distortion.  If  present  in  a 
record  playing  system  this  distor¬ 
tion  may  result  in  spurious  tones 
having  greater  amplitude  than 
those  originally  recorded. 

Phonograph  records  are  usually 
recorded  laterally,  with  the  audio 
frequency  motion  of  the  needle  at 
right  angles  to  the  groove.  For 
accurate  reproduction  the  playback 
needle  should  duplicate  the  exact 
motion  of  the  recording  stylus.  If 
forces  act  on  the  reproducing  needle 
to  cause  longitudinal  motion,  its 
movement  will  no  longer  duplicate 
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”We  would  pay  a  premium  for  these  50,000  Air  Shipments 

yet  we  actually  saved  thousands  of  dollars  I" 


Robert  S.  Woolf,  Mgr.,  Telelranscriplion  Dept,,  Dumont  Television  Setworh 


"When  we  ship  TV  film,  we're  in¬ 
terested  in  service.  We  can’t  afford  to 
take  any  other  attitude.  We've  bought 
program  time  all  over  the  country,  and 
those  programs  must  be  filled. 

"We  at  Dumont  use  Air  Express.  It's 
the  fastest.  It  has  all-point  coverage. 
Above  all,  it  is  DEPENDABLE. 

"As  to  cost  — Air  Express  costs 
Dumont  lets  than  other  air  services 
would,  by  thousands  of  dollars  per  year ! 
For  instance,  on  our  regular  shipments 


to  Detroit,  other  services  cost  .^7%  to 
'hyi^c  more  than  Air  Express.  And  we 
can't  duplicate  the  service  at  any  price! 

"The  Air  Express  people  have  car¬ 
ried  upwards  of  50,000  shipments  for 
Dumont  in  the  last  four  years.  Their 
ability  to  trace  shipments  —  especially 
when  being  shuttlcil  between  stations 
—  is  almost  uncanny!  It  has  helped  us 
out  in  many  an  emergency. 

"It  pays  to  specify  Air  Express  —  in 
more  ways  than  one!” 


GETS  THERE  FIRST 

Division  of  Railway  Express  Agency 
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PROTECTION  OF  CATHOOES  in  elcaronic  tubes, 
such  as  thyratrons  and  gas  filled  rectifiers, 
depends  on  allowing  cathodes  to  reach  op¬ 
erating  temperature  rather  than  delaying 
application  of  plate  voltage  for  a  fixed 
time.  A  thermal  relay,  since  its  operation 
also  depends  on  attaining  a  predetermined 
temperature,  is  eminently  suitable  for 
cathode  proteaion. 

THE  EDISON  THERMAL  REUY  is  widely  used 
for  this  purpose  because  (a)  its  delay  char¬ 
acteristics  vary  with  line  voltage  as  does 
cathode  heating;  (b)  it  is  suiuble  for  con¬ 
tinuous  operation;  (c)  it  offers  sustained 
accuracy;  (d)  it  has  a  wide  range  of  delay 


periods;  {•)  it  is  silent  and  positive  in  op* 
eration;  (f)  it  is  as  independent  of  ambient 
temperatures  as  the  cathode  it  is  protect¬ 
ing;  (o)  it  is  relatively  inexpensive;  (h)  it  is 
small  and  lightweight  The  cooling  rate  of 
the  Edison  Thermal  Relay  prevents  loss 
of  equipment  operating  time  due  to  mo¬ 
mentary  power  interruptions. 

EDISON  ENGINEERS  will  help  you  solve  your 
cathode  protection  problems  if  you  will 
write  and  give  them  the  data. 

Just  address  Instrument  Division, 
Thomas  A.  Edison,  Incorporated,  94 
Lakeside  Ave.,  West  Orange,  New  Jersey. 
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that  of  the  recording  stylus  and  dis¬ 
tortion  will  be  introduced. 

Some  of  the  causes  of  this  longi¬ 
tudinal  motion  are;  the  varying 
force  that  the  sides  of  the  groove 
exert  on  the  needle ;  the  pinch  effect 
due  to  the  uneven  width  of  the 
record  groove  and  the  change  in 
friction  with  changes  in  velocity 
and  pressure  of  the  needle  in  the 
groove. 

In  a  series  of  experiments  made 
by  the  National  Bureau  of 
Standards  it  was  found  that  when 
playing  a  recording  consisting  of 
a  pure  tone  of  constant  amplitude, 
drag  distortion  will  produce  only 


FIG.  1 — Grophicol  reproduction  of  draq 
dietortion  in  a  pure  tine  wove  record¬ 
ing.  Solid  line  is  path  of  ideal  etylua 
having  only  loteral  motion.  Dotted  line 
■howa  distorted  path  followed  by 
needle  free  to  move  longitudinally  os 
well  as  laterally 


even  harmonics  with  the  second 
harmonic  predominating. 

Two  methods  were  tried  to  meas¬ 
ure  the  longitudinal  motion  of  the 
needle.  A  photoelectric  arrangment 
with  longitudinal  needle  motion 
modulating  a  light  beam  did  not 
prove  satisfactory.  The  second 
method,  in  which  the  longitudinal 
movement  frequency-modulated  a 
60-mc  oscillator  was  found  to  be 
more  accurate.  Two  small  metal 
plates  were  mounted  near  the  needle 
so  that  any  longitudinal  motion 
would  vary  the  capacitance  between 
the  plates.  With  the  plates  con¬ 
nected  across  the  tank  coil  of  the 
oscillator,  an  f-m  signal  was  picked 
up  on  a  standard  f-m  receiver. 
When  tuned  properly,  the  output  of 
the  receiver  varied  with  the  instan¬ 
taneous  longitudinal  position  of  the 
needle.  A  dual-beam  oscilloscope 
indicated  simultaneously  both  the 


INCORPORATED 

Inttrumant  Division  •  W«tt  Orange,  Ne«r  Jersey 

—  ■  .OTHER  INSTRUMENT  DIVISION  MOOUCTS 

S0tUd  Timt  D0Uy  Rtlsys  •  Stnsitivg  RtUyt  •  Electronic  Temperature 

Controls  •  Critical  Temperature  Monitors  •  Electrical  Resistance  Bulbs. 


YOU  CAN  ALWAYS  RELY  ON  EDISON 
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TO  THE  HIGHEST  STANDARDS  OF  THE  INDUSTRY 


MANUFACTURERS  OF  QUALITY  VV/t-f  AND  CABLE  FOR  EVERY  ELECTRICAL  AND  ELECTRONIC  REQUIREMENT 


APPROVED  105*C 


It’s  a  fact  and  here’s 
why!  First,  Chester  quality 
control  engineers  certify  every  phase 
of  manufacture  from  raw  material  to 
finished  product  packed  for  shipment. 
N<^detail  is  too  small  or  unimportant 
tolmerit  their  full  attention.  Second, 
quality  in  turn  governs  productioa  — 
not  a  single  foot  of  Chester  wire  or 
cable  is  ever  liurried  through*  to  meet 
a  shipping  date  or  heavy  schedule. 
Extra  shifts,  not  faster  productioa  is 
the  method  used  to  break  bottlenedcs 
at  Chester. 

This  two  way  quality  control  is  just 
one  of  many  important  reasons  ^y 
electrical  and  electronic  men,  in  in< 
creasing  number,  specify  Chester  wire 
and  cable  for  an  extra  measure  of 
reliability.  Why  not  check  your  re¬ 
quirements  with  Chester  today. 


APPROVED  90®C 


APPROVED  80®C 


SHIELDED^"-^^^ 
WIRES  &  CABLES 


INSTRUMENT  WIRES 


FLEXIBLE  CORD 


FOR  EVERY  AFfUCAnON- 

lAN-C-TG  •  •0*-90*-10S*C 

Hesk-UpWke  •  TMsIdsR  Wrs  m 
nexMe  Csrdi  •  CeeKW  CaMs  •  Ts 


COAXIAL  CABLE 


TV  LEAD-IN  WIRES 


SPECIAL  WIRES  r. 
&  CABLES  TO  " 
SPECIFICATION 


COAtMUNICATION 
WIRES  &  CABLES 
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longitudinal  displacement  of  the 
needle  tip  and  the  output  of  the 
pickup. 

In  tests  made  with  recordings  of 
pure  tones  from  20  to  10,000  cps 
an  unrestrained  needle  showed  sig¬ 
nificant  motion.  When  the  needle 
was  tied  back  with  a  piece  of  wire 
longitudinal  motion  was  mini¬ 
mized. 


Low  STANDARD  signal  generator 
calibration  voltages  were  necessary 
for  recent  measurements  of  signal 
strengths  of  transmissions  from 
Cheyenne  Mountain  in  Colorado  as 
received  at  points  far  beyond  the 
radio  horizon. 

Primary  object  of  the  measure¬ 
ments,  made  in  the  frequency 
range  92  to  1,047  me,  was  to  es- 


FIG.  2 — Dual  OKlUoscop*  prM«ntation 
with  upp«r  waTciorm  ahowlng  longi¬ 
tudinal  osciUotioa  (A)  ert  300  cyclot  and 
dhnlnlahod-ampUtudo  waroiorm  (B) 
with  noodlo  tiod  back.  Improred  lotoral 
woToionn  (lowor  oscillogram)  is  appar¬ 
ent  at  (B) 


Signal  Generator  System 
for  Low  Output  Levels 


By  Jack  W.  Herbstreit 

National  Bureau  of  Standards 
Boulder,  Colorado 
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Hermetically  Sealed 
Components  That 
Perform  Superbly, 
Lastingly  In  Air¬ 
borne,  Ground  Ap¬ 
plications. 


More  and  more  exacting  engineers 
and  designers  are  getting  first¬ 
hand,  proof  of  the  rigid,  round- 
the-clock  performance  standards 
built  into  every  Milwaukee  Trans¬ 
former  Co.  product. 

Stringent  quality  control  methods 
combined  with  modern  produc¬ 
tion  facilities  and  skilled  engineer¬ 
ing  are  reasons  why  you  can 
expect  and  get  "Performance  that 
Exceeds  the  Demand.” 


I^DIO,  POWER,  PULSE 
TRANSFORMERS  — 
REACTORS, 
FILTER  NETWORKS 


Custom-engineered 
components  for 
MIL-T-27  government, 
and  commercial 


requirements. 
Quotations  submitted 


Write  for  your 

copy  of  C«tetog 
MTR-I 


upon  request 


SPiCIALTY  ENGINEERINfi  .  .  .  DESIGN. 
DIVELORMENT  AND  PRODUCTION 
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RMG  DISCAPS. 


Specified  and  Used 
Leading  TV  Makers 


The  list  of  satisfied  RMC  DISCAP  customers  reads 
like  the  "Blue  Book"  of  the  TV  industry.  Few  are 
missing  from  this  top  level  roster. 

RMC  offers  a  full  line  of  by-pass  as  well  as  tem¬ 
perature  compensating  ceramic  disc  capacitors. 

Engineers  specify  them  for  their  uniform  high 
quality,  low  inherent  inductance  and  small  size. 

Purchasing  agents  specify  them  because  they  can 
depend  on  RMC  to  make  delivery  when  needed. 

RMC  temperature  compensating  disc  capacitors 
(which  meet  the  RTMA  spec  for  class  one  cera¬ 
mic  capacitors)  are  designed  to  replace  tubular 
ceramic  and  mica  capacitors  at  a  lower  cost. 


Send  for  Samples 
and  Technical  Data 


DISCAP 

CfRAMiC 

CONDENSERS 


PACTOKIIS  at  CHICAOO,  ill.  ;AND  ATTICj 


DISTRIBUTORS:  Contact  Jobbor  Saks  Co.,  146  Broadway  St.,  PoNraon  1,  N.  J. 
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Measure  PHASE  Difference 
Directly  •  •  • 


Type  320AB  PHASEMETER 

•  ...  In  4  full  scale  ranges,  00-36°,  00-90°,  00-180°,  00-360°, 
without  ambiguity 

•  ...  Independent  of  voltage  amplitude  from  1  to  170  volts  peak 

•  ...  Independent  of  voltage  wave  form 

•  ...  Independent  of  frequency  from  2cps.  to  lOOkc.  (accuracy:  20cps- 
20kc,  1%  of  full  scale  +  3° ;  error  increases  slightly  above  20kc.) 

•  Large,  easily  read,  mirrored  scale  panel  meter 

•  Ease  of  operation  —  ideal  for  production  testing  or  laboratory  use 

•  Eliminates  tedious  and  inaccurate  oscilloscope  techniques 

•  Terminals  for  recorder  .  .  .  instantaneous  response  of  output  voltage 
to  phase  changes 

•  Incremental  accuracy  better  than  1%  of  full  scale 

•  Proven  performance  and  quality  workmanship 

In  audio  facilities,  ultrasonics,  servomechanisms,  geophysics,  vibration, 
acoustics,  aerial  navigation,  electric  power  transformation  or  signalling, 
.  .  .  in  mechanical  applications  such  as  printing  register,  torque  measure¬ 
ment,  dynamic  balancing,  textile  and  packaging  machinery  and  other  uses 
where  an  accurate  measure  of  the  relative  position  of  moving  parts  is 
required  .  .  .  the  type  320AB  Phase  Meter  has  achieved  widespread 
approval  as  a  unique  and  versatile  measuring  instrument. 


For  further  information  on  measuring  phase,  send  for 
specification  bulletin  and  TIC  Laboratory  Reports 


lnglif*rlng  RepresenraNvet 

Chictao.  Ill,  —  uptown  8-1141  Arnprior,  Ont.,  Can.  —  Arnprior  400 

Cteverand,  Ohio  —  PRotpect  1-8171  New  York,  N.  Y.  —  Murray  Hill  8-58S8 

Waltitaiw  Maaa.  —  WAItham  S-6900  Hollywood,  Cal.  —  Hollywood  9-630S 

Caniin,  Conn.  —  Canaan  649  Dallas,  Texas  —  Dixon  9918 

Dayton,  Ohio  —  Michigan  8721 


lECHNOm 


ENT  CORP. 


B3S  Mala  Street,  Actee.  Meateckesetti,  Tel.  ACtee  3-7711 
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tablish  the  interference  levels  to 
l>e  expected  in  this  frequency 
I  range.  It  was  necessary  to  measure 
:  signal  levels  far  below  those  which 
I  would  ordinarily  be  considered  use¬ 
ful  for  communications. 

Narrow-band,  crystal-controlled 
receivers  were  used  to  measure  the 
signals  transmitted  from  unmodu¬ 
lated  crystal-controlled  transmit- 
i  ters.  Use  of  these  narrow-band 
receivers  effectively  reduced  cosmic 
and  receiver  noise  levels  at  100  me 
to  such  an  extent  that  useful 
measurements  could  be  made  of  the 
available  received  signal  energy  at 
170  db  below  one  watt,  correspond¬ 
ing  to  a  50-ohm  signal  generator 
output  level  of  only  0.022  micro¬ 
volts. 

The  method  adopted  was  to  use  a 
heterodyning  system  with  two 
standard  signal  generators  and  a 
crystal  mixer.  Fig.  1,  the  desired 
frequency  being  either  the  sum 
or  difference  frequency  of  the  two 
signal  generator  frequencies’.  Since 
the  desired  frequency  is  displaced 
from  the  output  frequency  of 
either  of  the  signal  generators, 
leakage  fields  from  the  signal  gen¬ 
erator  are  effectively  eliminated. 

When  a  square-law  mixer  is  ' 
used,  the  output  voltage  at  the  sum 
or  difference  frequencies,  Eu,  is 
directly  proportional  to  the  product 
j  of  the  two  signal-generator  volt¬ 
ages  El  and  Et.  When  a  linear 
mixer  is  used,  the  output  voltage 
E.t  is  proportional  to  the  signal- 
generator  voltage  El  when  E?,  << 
Et  and  also  E.t  is  independent  of 

Et. 

In  both  cases,  if  E,  is  made  much 
larger  than  Ei,  the  output  voltage 
E.4  is  proportional  to  Ei  when  E, 
is  fixed.  The  mixers  actually  used 
had  over-all  characteristics  other 
than  square-law  or  linear.  The  out¬ 
put  voltage  E.t,  however,  was 
found  to  be  proportional  to  the 
El  as  long  as  Ei  was  very  small  in 
comparison  to  E„  since  the  mixing 
j  then  occurred  only  over  the  very 
small  portion  of  the  characteristic 
curve  which  is  essentially  linear. 

The  fact  that  the  mixer  output 
voltage  E.t  is  proportional  to  the 
smaller  input  voltage  £7,  is  made 
use  of  in  obtaining  calibrated  volt¬ 
ages  from  the  mixer  for  calibrat¬ 
ing  signal-strength  recording  re- 
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STUPAKOFF  CERAMIC  4  MANUFACTURING  CO. 
Latrobe,  Pennsylvania 


New  Technical  Data  on  STUPAKOFFs  complete  line  of 


ELECTRICAL  and 


ELECTRONIC  CERAMICS 


New  from  cover  to  cover  .  .  .  this  Stupakoff  Catalog  is  a 
handbook  for  the  designer  of  appliances  and  electronic 
parts  and  equipment  .  . .  contains  factual  data  on  ceramic 
insulation  never  before  published. 

Engineers  and  manufacturers  will  find  it  a  practical 
guide  for  selecting  ceramic  parts  that  (1)  will  provide 
the  desired  characteristics,  (2)  can  be  produced  eco¬ 
nomically,  and  (3)  meet  the  user’s  standards. 
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ceivers  at  very  low  sii^nal  voltages. 
This  may  be  expressed  mathe¬ 
matically  : 

Eu  =  X  f(E,)  (1) 

for  mixers  operating  over  an  es¬ 
sentially  linear  portion  of  charac¬ 
teristic  (El  <<  E,).  where  fiEt) 
is,  for  a  fixed  value  of  simply 
a  constant  of  proportionality. 

The  constant  fiEt)  is  determined 
experimentally  by  direct  calibra¬ 
tion  of  the  output  voltage  of  the 
mixer  against  the  output  voltage 
of  a  standard  signal  generator 
tuned  to  f.t,  the  same  desired  fre¬ 
quency  as  the  mixer  output.  This 
calibration  is  made  at  a  voltage 
level  sufficiently  high  that  leakage 
from  the  standard  signal  genera¬ 
tor  is  effectively  zero  (say  E.t  =  10 
microvolts).  At  the  same  time,  the 
voltages  of  the  mixer  signal  gener¬ 
ators  at  their  fundamental  fre¬ 
quency  should  be  completely  out 
of  the  receiver  pass  band  on  the 
fundamental  or  spurious  response 
points  and  should  not  be  so  high 
or  so  close  in  frequency  to  the  de¬ 
sired  sum  or  difference  frequency 
that  the  receiver  is  overloaded. 

Figure  1  is  a  block  diagram  of 
the  heterodsme  standard  signal- 
generator  arrangement.  A  1N34 
crystal  is  used  as  the  mixer.  The 
1N34  mixer  with  a  load  resistance 
of  50  ohms  is  approximately  square 
law  in  the  low  signal  range  and 
thus  f(Et)  s  kEf 

With  this  mixer,  or  any  other  es¬ 
sentially  square  law  mixer,  it  is 
convenient  to  insert  an  appropriate 
attenuator  pad  in  the  output  of  the 
mixer  and  then  adjust  the  output 
voltage  Et  until  /(Ej)  =  0.1  or 
0.01  as  determined  by  a  direct  cali¬ 
bration.  Then  the  output  voltage 
Eu  can  be  read  directly  on  the  at¬ 
tenuator  of  the  signal  generator 
supplying  E,  after  multiplying  by 
the  appropriate  decimal  constant. 
With  a  constant  f(Et)  =  0.01,  Ei 


AT  RATES  TO 

40,000  CPS 

WITH  ^ 


Be/ineleu 


DESCRIPTION— The  Berkeley  Preset  Counter  is  an  electronic  decade  with 
provisions  for  producing  an  output  signal  or  pulse  at  any  desired  preset  count 
within  the  unit’s  capacity.  Any  physical,  electrical,  mechanical  or  optical 
events  that  can  be  converted  into  changing  voltages  can  be  counted,  at  rates 
from  1  to  40,000  counts  per  second.  Total  count  is  displayed  in  direct-reading 
digital  form.  Presetting  is  accomplished  by  depressing  pushbuttons  corres¬ 
ponding  to  the  desired  digit  in  each  column.  Model  730  Preset  Decimal 
Counting  Units  are  used.  'These  are  completely  interchangeable  plug-in  units 
designed  for  simplicity  of  maintenance  and  replacement. 


APPLICATIONS —Flexibility  and  simplicity  of  operation  make  the  Berkeley 
Preset  Counter  suitable  for  both  production  line  and  laboratory  use.  It  has 
practical  applications  wherever  signalling  or  control,  based  on  occurrence  of 
a  predetermined  number  of  events  or  increments  of  time  is  desired.  Output 
signals  from  the  unit  can  be  used  to  actuate  virtually  any  type  of  process  con¬ 
trol  device,  or  to  provide  aural  or  visual  signals. 


CFNKttW 
<1  •  *  «C 


For  complete  information,  please  request  Bulletin  101 


KCOHMC 

KCdVFI) 


ilW  Wml 


FIG.  1 — Block-schamaUc  diagram  of 
holerodyno  ■Ignal-genorator  molhod 
doscribod  in  toxt 
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1  423  423 

434  435  424 

MAX.  COUNT  CAPACITY 

too  1000 

10,000  100,000  1,000,000 

INPUT  IINSITIVITY  (MIN.) 

't  1  V.  to  groimd,  iMak;  at  looot  2  A  toe.  wido 

OUTPUT 

Choko  of  poo.  polto  and  rolay  doouro,  or  pot.  pulto.  SPST 
relay  dotitro  approx.  1/30  toe;  polto  outpot  it  -f  135  v. 
wMi  3  A  toe.  rito  timo  and  15  A  toe.  duration. 

PANIL  DIMINSIONS 
OVIRAU  DiMiNSIONS 
POWIR  MQUIMMINTS 

15^“  X  3%* 

UH"  X  low-  X  13" 

117  r.  ±  10%  (g  90w. 

1*-  X  IW- 

20%-  X  10W"  X  15- 

117  V.  ±  10%@  130  w. 

PRICI  (F.O.B.  FACTORY) 

3375  1  $450 

$595  1  $495  1  $795 

1 


|l  VOlw«l. 


Abov#  doto  ii  boi«d  on 


'Meoiuromentt  modo 


GENERAL 


■high  frequency,  soft  magnetic 
materials  featuring  — 

•  HIGH  PERMEABILITY 

•  LOW  LOSS 

•  HIGH  EFFICIENCY 

•  LIGHT  WEIGHT 


Ferramic  cores  effect  important  savinga  in 
the  size  and  weight  of  coils  and  trana> 
formers  at  the  same  time  increasing  efR- 
ciency  and  overall  performance.  They 
eliminate  laminations  thereby  reducing 
assembly  time  and  cost  in  many  types  of 
components.  The  advantage  of  Ferramics 
are  so  numerous  and  outstanding  that 
adoption  of  this  material  has  been  rapid 
and  broad  in  scope  for  both  the  improve¬ 
ment  of  existing  designs  as  well  as  the 
achievement  of  basically  new  techniques. 
Call  or  write  for  information  on  how 
Ferramics  can  improve  your  product 


GCNCKAl  Offices  AND  PLANh 

JCEASBEY,  NEW  JERSEY 

TaUphoMi  fartli  Amboy  4-5100 
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>ROPERTIES 

UNIT 

A.106 

•-90 

C-159 

D-2I6 

E-312 

0-354 

N-419 

HI-1103 

1-141 

J-473 

Initial  Perns, 
at  1  mc/sec 

- 

M 

ts 

ISO 

410 

750 

410 

050 

550 

000 

330 

*Max.  Perm. 

- 

100 

in 

1100 

1030 

1710 

3300 

4300 

3000 

3000 

750 

*Sat.  Flux  Density 

Cevss 

ISOO 

1000 

4200 

3100 

3000 

3200 

3400 

2000 

2000 

2000 

*Resi(lual  Mag. 

Ceess 

1000 

030 

2700 

1320 

itso 

1050 

1470 

1500 

700 

1400 

*Ceertlve  ferte 

Oersted 

SO 

3.0 

2.1 

1.0 

.45 

.25 

.10 

.35 

.30 

.00 

Temp.  Coef.  of 
initial  perm. 

%/•£ 

.1$ 

.04 

.40 

.30 

.25 

1.3 

.M 

.00 

JO 

.22 

Curie  Point 

/•c 

300 

2M 

330 

US 

1M 

140 

150 

125 

70 

100 

Vol.  Resistivity 

ekm-cM. 

UIO^ 

2xl0< 

2i10£ 

hlOf 

4x10* 

1.5x10* 

1x10* 

2x10* 

2x10* 

5x10^ 

less  Factor: 

At  1  mcs/sec 

- 

.0005 

.OOOU 

.00007 

oooos 

.00000 

00000 

.00030 

.0004 

.0003 

.000055 

At  5  mcs/sec 

- 

.0007 

.0011 

.0000 

.0012 

.002 

.00075 

.00155 

.001 

.005 

.0004 

•  DlGHAl  COMl’UItRS  DATA  HANDlING  SYSITmS  MAGNETIC  STORAGE  SYSTEMS  .  /. 
INSTRUMENTS  ANAIOG  MAGNETIC  RECORDING  SYSTEMS  ..  COMMUNICATIONS- EQUIPMENT 


(continued) 


ELECTRONS  AT  WORK 


is  set  at  100  microvolt  for  E,t  = 

1  Inicrovolt  and  Ei  is  set  at  1  micro¬ 
volt  for  E,4  =  0.01  microvolt. 

An  example  of  the  calibration 
procedure  for  the  mixer  signal  gen¬ 
erator  in  Fig.  1  is  as  follows:  A 
calibrated  92  or  100-mc  standard 
signal  generator  is  connected 
directly  to  the  input  of  the  92  or 
100-mc  recording  receiver  and  ad¬ 
justed  to  a  convenient  signal  level 
E,4  which  is  appreciably  above  leak¬ 
age,  say  10  microvolts.  The  output 
reading  of  the  measuring  receiver 
is  recorded  a.s  the  reference  out¬ 
put.  The  calibrated  standard  sig¬ 
nal  generator  is  then  removed  and 
the  mixer  signal  generators  shown 
in  Fig.  1  are  substituted. 

For  f(E,)  =  0.01,  Et  is  set  to 
an  output  voltage  100  times  that 
of  the  calibrated  stand-trd  signal 
generator  voltage  used  to  obtain 
the  reference  output  (£■,  =  1,000 
microvolts  when  E.t  =  10  micro¬ 
volts).  Voltage  £7,  is  then  adjusted 
to  a  convenient  value  greater  than 
10  times  the  highest  Et  which  is 
expected  to  be  used  and  an  appro¬ 
priate  attenuator  pad  is  selected 
so  that  the  receiver  again  has  the 
reference  output.  For  these  partic¬ 
ular  values  of  E,  and  attenuator 
pad,  the  mixer  output  voltage  will 
be  0.01  Et. 

Other  useful  applications  of  the 
heterodyne  principle  described 
above  in  laboratory  receiver  meas¬ 
uring  procedures  are  for  band¬ 
width  measurements  at  very  high 
frequencies  and  as  a  method  for 
tuning  relatively  unstable  high- 
frequencies  signal  sources  to  a  nar¬ 
row  bandwith  receiver.  In  both  of 
the  latter  mentioned  ca.ses,  fre¬ 
quency  of  Et  is  set  relatively  close 
to  the  desired  frequency  and  the 
frequency  of  Ei  is  a  relatively  low 
frequency.  Relatively  high  per¬ 
centage  changes  in  frequency  of  E, 
are  then  small  percentages  of  the 
desired  frequenc.v.  This  permits 
much  greater  ea.se  in  adjustment 
to  the  final  desired  frequency.  For 
even  better  frequency  stability, 
voltage  Et  may  be  derived  from  a 
crystal-controlled  source. 


FREQUENCY  RANGE— any  five-octave  band  between  5  cps  and  30,000 
Cps,  with  appropriate  drum  speed. 

DELAY— up  to  1000  wavelengths  of  information  storage  per  channel; 
200-second  delay  maximum  at  5  cps— proportionately  less  with  increase 
in  frequency. 

NUMBER  OF  CHANNELS— 1  to  1 6. 

MAGNETIC  DRUM  NON-CONTACT  RECORDING- eliminates  wear  of  re¬ 
cording  medium;  permanent  drum  recording  surface  may  be  used 
indefinitely. 

BOUNDARY-DISPLACEMENT  TECHNIQUE— provides  a  high  degree  of  am¬ 
plitude  linearity;  minimizes  modulation  effects  due  to  non-homogeneity 
of  recording  medium  or  slight  variations  in  head-to-drum  spacing. 
YOUR  DELAY-LINE  REQUIREMENTS  will  rMeiv*  prompt  and  careful  study 
by  our  onginooring  spocialists.  Invostigato  tho  possible  application  of  a 
custom-engineered  ERA  Magnetic  Recording  Delay  Line  to  your  signal-delay 
problem.  Send  your  requirements  tot 


Reterences 

(t)  Q.  F.  GalnsboroiiKh,  A  Metlwjd  of 
Calibrating  Standard-Signal  Generator.® 
and  Radio  Frequency  Attenuators,  Jour. 
94,  p  203,  1947. 

(2)  F.  E.  Terman,  "Radio  Engineers 
Handbook”.  McGraw-Hill  Book  Co.,  Inc., 
New  York,  1943,  p  565. 
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about  your  uses  for 


C-D-F 


Did  you  know  that  C-D-F  supplies  a  full  ran^e  of 
metal  clad  laminates  in  both  Dilecto  and  Teflon 
grades?  With  mounting  interest  in  printed  circuits 
it  pays  to  consider  the  respective  advantages  of  these 
new  G-D-F  materials  ...  it  also  pays  to  line  up  all  the 
Information  Wanted  facts  and  discuss  your  specific 
application  with  your  G-D-F  sales  engineer  (Offices 
in  principal  cities).  He’s  a  good  man  to  know! 


Grad#  of  Uaimte 
Shoot  lixo 
Ovortll  thicknou 
ThicknoM  toloraneoo 
0.  Stondord  NEMA 
b.  Cloior  toloroncoa  roqairiag 
•ondinl 

Motalt  Coppor  □  Alumhiiua  □ 
Othor  □  ThiekaoM 

Motol  facini:  Om  tido  □  Both  tidoa  □ 
Minimum  bond  ttrcnith 
Puncbiail  roquiromcmt 
Any  othor  spocificatioaa 


Dilecto  msmmMm 

Printed  circuits  depend  upon  stable,  uniform  core 
material  and  Dilecto  hat  years  of  proven  insulation 
service  (Dilecto  it  a  laminated  thermoaettin|  plastic 
made  only  by  C-D-F  from  paper,  cotton,  Klatt  or 
atbestoa  fabric  base,  or  a  mat  base).  Normally 
phenolic  or  melamine  imprefinatinit  resins  are  used 
for  METAL  CLAD  sheet  stock.  There  are  many 
grades  of  Dilecto,  but  only  the  better  electrical 
grades  are  supplied  with  metal  foil  surfaces.  Out- 
ttanding  is  C-D-F  grade  XXXP-26,  a  hot  punching 
grade  with  high  insulation  resistance,  low  and 
stable  dielectric  losses  and  excellent  moisture  re¬ 
sistance.  Green  color.  New  C-D-F  Catalog  GF-S3 
gives  complete  data  on  Dilecto  grades.  Write  for 
your  copy  today. 

Teflon* 

Glass  fiber  cloth  is  first  coated  with  Teflon  resin 
and  laminated  into  C-D-F  GB-112T  sheet  stock. 
This  base  withstands  high  heat  (200°C.  maximum 
operating  temperature)  with  the  dissipation  factor 
and  dielectric  constant  extremely  low  over  a  wide 
frequency  range.  No  adhesive  film  is  needed  to 
bond  metal  to  the  Teflon  laminate,  thus  the  inher¬ 
ently  good  electrical  properties  of  the  core  material 
are  maintained.  GR-112T  has  practically  zero  water 
absorption,  so  a  METAL  CLAD  with  this  core 
offers  consistent  high  insulation  resistance  with  ex¬ 
cellent  stability  of  dielectric  loss  properties. 


mwmnm  s«rffacM 

Copper  foil  (usually  .00135"  or  .0027"  thick)  ia 
bonded  on  one  or  both  faces  of  the  sheet  grade  of 
Dilecto  selected.  The  foil  used  is  a  special  grade 
of  electrolytic  deposition  copper  particularly  adapt¬ 
able  for  cementing  onto  laminated  materials.  An 
adhesive  film  is  placed  between  the  metal  and  the 
Dilecto,  and  cemented  during  the  pressing  and  cur¬ 
ing  cycle.  When  closer  tolerances  are  required 
C-D-F  sands  the  Dilecto  to  the  required  thickness 
before  bonding.  Aluminum,  silver,  or  other  alloys 
of  various  metals  may  be  supplied. 

Better  Bond  Streegtht 

One  of  the  most  important  physical  properties  of 
a  metal  clad  product  is  its  peel  strength,  the  pounds 
pull  required  to  separate  the  foil  surface  from  the 
core  material.  Working  with  years  of  laminating 
know-how,  C-D-F  has  been  successful  in  obtaining 
the  following  average  test  values  for  its  METAL 
CLAD  sheet  stocks: 

Lbs.  pull  per 
1"  width 

XXXP-26  plus  .00135"  copper  .  5  to  8 

XXXP-26  plus  .0027"  copper  ...  7  to  10 

XXXP-26  plus  .0015"  aluminum  . .  9  to  12 

GB-112  Teflon  plus  .00135"  copper  ..  6  to  9 

Sheet  sizes:  Dilecto  grades  —  38  x  38",  38  x  42" 
Teflon  grades  —  16  x  36" 


THE  name  to  SEMtMSft  .  .  .  fO*  fSiNlEO  C.SCUIT  mITai  c  - 
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Magnetic  Amplifier 
Breadboard 


Appoaronco  oi  broadboord  sotup  ior 
two-stoqo  soli-oxcitod  maqnotlc  ampli- 
iior  ooltaqo  roqulator  bolnq  doslqnod 
ior  uso  in  tho  otomlc-poworod  subma- 
rino  Nautilus 

When  trying  out  new  magnetic 
amplifier  circuit  arrangements  in 
Rogue  Electric’s  Paterson,  N.  J. 
plant,  engineers  use  sheets  of  quar¬ 
ter-inch  Pressdwood  as  the  chassis 
and  a  two-level  steel  caster-mounted 
table  as  the  chassis  frame.  Most 
parts  are  heavy  enough  to  stay  in 
position  without  need  for  mounting. 
Brackets  of  wire-wound  resistors 
and  other  smaller  components  are 
fastened  to  the  Pressdwood  with 
small  metal  screws.  All  connections 
are  made  to  terminal  screws  on  the 


parts,  using  leads  having  spade 
lugs  or  eyelet  lugs.  Interconnec¬ 
tions  are  made  on  terminal  strips 
having  pairs  of  screw  terminals, 
just  as  in  the  final  de.sign  of  indus¬ 
trial  magnetic  amplifiers. 


Automatic  Cutter  and 
Splitter  for  Adhesive  Tape 

An  automatic  dispenser  that  slits 
tape  into  narrower  strips  and  simul¬ 
taneously  cuts  the  tape  to  desired 
lengths  is  used  in  the  Crosley  Divi¬ 
sion  of  Avco  Mfg.  Corp.  to  make 
one  roll  of  tape  go  twice  as  far.  The 
machine  permits  purchasing  eco¬ 
nomical  one-inch-wide  pressure- 


sensitive  tape,  reducing  tape  costs 
and  tape  handling  time  as  compared 
to  use  of  half-inch  rolls  of  tape. 

The  machine  is  set  to  cut  the 
tape  into  li-inch  lengths  for  wrap¬ 
ping  around  the  end  of  coaxial 
cable  after  stripping.  One  move¬ 
ment  of  a  hand  lever  on  the  dis¬ 
penser  ejects  a  length  of  tape  for 
immediate  application  to  the  cable 
in  this  television  receiver  subas¬ 
sembly  operation. 

The  tape  dispenser  is  commer¬ 
cially  available  as  the  Big  Inch 
model  4-0,  manufactured  by  Bitter 
Packages  Inc.,  Shelton,  Conn.  It 
can  be  set  to  slit  one-inch  tape  into 
two,  three  or  four  narrow  strips 
by  loosening  a  thumbscrew  adjust¬ 
ment  and  flipping  appropriate 


AtttomaOc  dUpoaMi  wttb  aid*  covai  ramoTod.  Catoii  blod*  at  top  oi  apokod  wbool 
is  oporatsd  by  boad  lovsr  simultonoonsly  with  topo  iood  mscbonlsm.  Sllttor  blados 
oro  undor  spokod  wbool.  boblnd  Ibumb  scrow 
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Yes,  you  can  make  one  false  note  and  be 
all  washed  up  .  .  .  with  the  name  you’ve  spent 
years  building,  quickly  consigned  to 
oblivion.  We  at  Kester  know  the  importance 
of  consistency  .  .  .  make  sure  that  the 
solder  alloy  and  especially  the  flux  formula 
never  varies,  never  changes.  Kester  never 
experiments  at  the  expense  of  the  solder  user ! 


For  bott  roiuht  in  officionl,  oconomicol  soldoring, 
romombor  this  Soldor  Trio:  "44"  Rosin,  "Rosin-Fivo"  and 
Plastic  Rosin  — all  mado  by  KESTER  . . .  Koy  Namo 
in  Flus-Coro  Soldor  for  Moro  Than  50  Years. 


KESTER 


SOLDER  COMPANY 

4204  WRIGHTWOOD  AVENUE,  CHICAGO  39,  ILLINOIS 
NEWARK  5,  NEW  JERSEY  •  BRANTFORD,  CANADA 
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blades  into  position.  When  the  full 
width  is  required,  all  blades  may 
be  disengaged.  The  tape  cutoff 
blade  may  be  set  to  give  1  in.,  1  i  in., 
2  in.  or  2i  in.  lengths.  The  machine 
is  designed  to  take  6i-in.  diameter 
rolls. 


Trays  for  Precision  Paris 

Multiple-cavity  plastic  trays  are 
being  used  to  protect  delicate  pre¬ 
cision  parts  when  transferring  them 
from  one  operation  to  another  on 
production  floors.  Plastic  covers 
are  provided  for  use  when  indi¬ 
vidual  trays  are  handled.  One  com¬ 


ExamplM  of  plaattc  porta-handling 
troya  iabricolad  to  ordor  by  Morcury 
Ploatica.  Springiiald.  Moaa. 


pany  uses  only  the  bottoms  for 
interdepartmental  handling,  as  the 
trays  are  designed  with  interlock¬ 
ing  construction  for  easy  stacking. 
Each  tray  then  forms  a  cover  for 
the  tray  underneath. 

The  new  parts  trays  are  pro¬ 
duced  from  a  low-pressure  form- 
able  plastic  sheet  material  known 
as  Boltaron,  which  is  chip-proof, 
acid-proof  and  oil-resistant.  Avail¬ 
ability  of  the  material  in  a  large 
variety  of  colors  permits  color-cod¬ 
ing  for  individual  departments. 
Inventory  of  a  day’s  production  is 
simplifled  and  readily  accounted  for 
because  each  tray  holds  a  definite 
number  of  parts. 


Easy'toReach  Storage  Racks  and  Trays 

Making  needed  materials  easily  for  a  chassis  or  part  can  amount  to  a  Sylvania’s  Buffalo  plant,  for  move- 
available  to  workers  is  one  impor-  substantial  yearly  boost  in  output  ment  of  auto  radio  tuner  units.  Two 
tant  goal  of  production  engineers  and  lowering  of  cost.  casters  are  fixed  and  two  are  on 

at  this  time.  With  labor  costs  Chassis-transporting  racks  using  swivels.  The  slides  on  which  the 
rising,  a  saving  of  as  little  as  inexpensive  wood  construction  are  tuners  rest  are  slanted  inward  so  no 
one  second  in  time  needed  to  reach  equipped  with  rubber-tire  casters  in  unit  can  fall  out.  The  capacity  of 


Tua«r-slortB«  rock  and  movobU  laapoction  lobU 


Hond-corrlod  rocks  lor  bonsings 
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These  hermetically-sealed,  self-contained  power  supplies 
are  designed  to  transform  AC  to  high  voltage— low  cur> 
rent  DC  for  many  applications.  Our  exclusive  engineer* 
ing  techniques  and  oil-filled  construaion  assure  smaller, 
lighter,  more  flexible  units. 

jAppllCUttOHSS  radiation  countsrs  dust  and  eioctrostotic 

^  procipitators 

photoflash  dovicos 

osciiioscopos 
dispiay  tubos 


spoctographic  anaiysers 
proioction  tolovision  sots 


Send  us  your  requirements  and  we  will  recommend  the  best  HiVolt  Power  Supply. 


© 


MANUSACniRIIS 

Cla$mikt  Capacilort 
Platlitm  Capanlort 
Hi  roll  Power  Supplirt 
Poire  Forming  Nermoeit 


c 


p 


ondenne^r  m^roducin  Co  m  p  a  n 


Divitioa  of  N«w  HavM  Clock  A  Wotck  Co. 


*  HiVolt  Power  Supplies  . . .  occupy  as  little  as  ‘/s  the  space;  weigh  as  little  as  20%  of  coDventiooal  supplies 
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CANNON 

ELECTRIC 

Slrnc*  1915 

CANNON  iliCTRIC  COMPANY 
lOS  ANOIIIS  31,  CAIIFORNIA 

FKiofim  In  Let  Anittet.  Toroirto,  New  Htven.  RcpratenUtivet  In  erin- 
cinei  eWet.  AMren  InquMet  toCennen  Electric  Cempany .  Dept.  A- 1 1  o. 
9.0.  Rm  n,  LInceIn  HeIcNtt  StaUen.  Lee  AncNet  31,  CelMornia. 


(Left)  Same  Cannen  Plug  without  tuning 
shaft.  Straight  drive  instead  of  90* 
gear.  (Right)  Similar  0P02  with  Dzut 
wing  nut  aitraction  method  and  Junc¬ 
tion  shalls.  Thera  are  several  other  varV 
etkMit  Write  for  details. 


Rack  lor  ploatic  boxes  contoialng  pre- 
cut  wires 


Wont  mere  infermatienf  Use  post  card  on  lost  page. 
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//ere's  why  those  in  the  know 


CANNON 

PLUGS 


Screw  ejection  system  (or 
engaging  and  disengaging 
contacts. 

—  Hand  tinning  keeps  solder 
inside  cups. 


All  pin  and  socket  con¬ 
tacts  precision-  machined 
frrm  solid  bar  stock,  gold 
or  silver  electroplated. 

>  Inserts  may  be  removed 
from  front  or  rear  of  shell. 


Twe-te-ona  ratio  gears  - 
(or  remote  engagement. 


Universsi  Joint  sccommo- 
datos  angle  drive  shaft.- 


Radio  tuning  / 
shaft  adapter.  — ' 

Tapered  shells  automatically 
center  contacts  (or  sngagsmant.  ■ 


This  highly  tpacialized  DPD2  Cannon  Plug,  a  mamber  of  the  OP 
Series,  has  its  principal  use  in  aircraft  instrument  panels  and 
remote  radio  control  equipment.  But,  like  many  other  Cannon 
Plup,  it  has  found  its  way  into  other  fields  where  the  highest 
quality  is  needed  and  where  the  value  of  long,  trouble-free  per¬ 
formance  is  recognized. 

Originally  this  2-gang  connector  was  designed  to  assist  in  the 
standardization  of  radio  and  instrument  assemblies  so  that  such 
equipment  might  be  interchanged  between  similar  aircraft.  It  allows 
(or  compact  design  in  close  quarters  with  access  from  the  front 
only.  This  type  of  application  and  variations  of  the  fittings  are 
shown  at  right.  Any  Cannon  DPO  insert  may  be  placed  within  the 
shell,  with  or  without  tuning  shaft,  coax,  twinax,  large  or  small 
contacts,  provided  the  separation  forces  of  both  halves  are  similar. 

This  plug  typifies  the  close  attention  to  important  detail  that 
distinguishes  every  Cannon  Plug— the  world's  most  extensive  line. 
If  you  are  looking  for  real  value,  regardleu  of  the  field  you  work 
in,  your  best  bet  is  Cannon. 


Connector  is  sepereted  by  turn¬ 
ing  slotted  shelt  here.  Complete 
unit  mey  then  be  removed  from 
pedestel,  shown  below. 


FRODUCTION  TECHNIQUES  (continued) 

the  rack  is  doubled  by  arranging  to 
load  from  both  sides,  with  a  sheet 
of  Masonite  serving  as  a  divider  in 
the  middle. 

An  additional  doubling  of  flexi¬ 
bility  and  efficiency  is  achieved  in 
the  same  plant  through  use  of  mov¬ 
able  combination  chair-tables  for  in¬ 
spection  of  incoming  material.  These 
can  be  slid  easily  by  one  man  to 
any  desired  location.  The  metal- 
frame  stool,  of  conventional  design, 
is  welded  to  slotted  plates  that  fit 
over  the  table  frame.  By  loosening 
two  knobs,  the  operator  can  slide 
the  stool  toward  or  away  from  the 
bench  to  the  most  comfortable  posi¬ 
tion,  then  lock  the  stool  in  place.  An 
extension  cord  plugging  into  a 
nearby  power  outlet  brings  power 
to  the  bench  when  needed  for  a  test 
set.  The  entire  table  assembly  is 
.slid  out  of  the  way  when  not  needed. 

Wooden  tote  boxes  with  a  some- 
I  what  similar  slanting-shelf  arrange¬ 
ment  are  used  in  the  plant  of  Argus, 
Inc.  for  transporting  and  storing 
various  assemblies.  Here  the  racks 
!  are  smaller,  have  no  casters,  are 
I  accessible  from  only  one  side,  and 
are  carried  by  means  of  a  handle 
j  fastened  to  the  top.  Wood  cross¬ 
boards  at  the  base  minimize  tipping 
of  the  rack. 

Hundreds  of  transparent  boxes  on 
i  wood  racks  are  used  for  stocking 
precut  lengths  of  various  sizes  of 


. 

»•  ■  ml 


PRECISE  INSTRUMENT  DETECTS  LEAKS  AS  SMALL  AS  1/100  OUNCE  A  YEAR,  USES  O-E  VOLTAGE  STABILIZER. 

For  Precision  Performance 


Use  G-E  Voltage  Stabilizers 


Accurate  to  within  .1: 1%  in  standard  models,  G-E  Auto¬ 
matic  Voltage  Stabilizers  correct  voltage  fluctuations  be¬ 
tween  95  and  130,  or  190  and  260  volts,  delivering  a 
stable  115  or  230  volts  to  your  product. 

AUTOMATIC  OPERATION:  Compact  standard  models  are 
now  made  in  sizes  15  to  5000va.  Special  designs  are 
available  for  specific  applications,  and  others  can  be  engi¬ 
neered  for  your  purpose.  Operation  on  all  G-E  Voltage 
Stabilizers  is  completely  automatic.  Whatever  your  vary¬ 
ing  voltage  problem,  G-E  experience  will  provide  the 
answer. 

SIMPLE  INSTALLATION:  G-E  Automatic  Voltage  Stabi¬ 
lizers  have  only  two  sets  of  terminals  to  connect —one  for 
supply,  one  for  load. 

NO  MAINTENANCE:  Since  there  are  no  moving  parts  or 
electronic  components,  there  is  virtually  no  need  for  re¬ 
placement  parts,  adjustments,  or  any  other  maintenance. 
General  Electric  Co.,  Schenectady  5,  N.  Y. 


MORE  HELPFUL  INFORMATION 


Th*  "why"  and  "how"  of  ttobili- 
lotion,  Including  ipocific  dotoili  on 
oporoling  charoct*ri»tict,  uMi,  and 
application  information,  is  axploinod 
in  o  now  bullotin  number  GEA-37S4. 
To  got  your  froo  copy  of  this  practi¬ 
cal,  helpful  manual  on  voltage  stabi¬ 
lization,  fill  in  and  moil  the  coupon 
below. 


GENERALi^  ELECTRIC 


Gonorcil  Electric  Cempeny 
Section  411-IOt 
Schenectady  S,  New  York 

Please  send  me,  without  charge.  Manual  GEA-S754  on  Automatic 
Voltage  Stabilization. 

For  immediate  project _ _  For  reference  only  . 

NAME _ TITIE _ 

COMPANY _ 

ADDRESS _ 


-CITY. 


JTATE. 


Product  or  type  of  product  for  which  stabilizers  ore  to  be  used, 
if  not  confidential: _ _ 
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POO'M 


This  helpful  booklet  brings 
the  latest  data  on  shielded  en- 
closure  construction,  seleaion  and 
use.  Prepared  by  Ace  screen  room  spec¬ 
ialists,  it  includes  latest  Ace  design  fea¬ 
tures,  an  analysis  of  the  factors  influencing 
measurements  of  attenuation  versus  frequency, 
and  suggestions  for  assuring  maximum  shielded 
enclosure  efficiency.  Ask  for  Ace  Bulletin  No.  3. 


PRODUCTION  TECHNIQUES  (continucdlS 


N^r/fe  foaay  for  your 

i  Hew 

\ace  screen  room 

A  GUIDE 


CloMup  of  wire-storing  boxes 


wire  in  the  Ampex  plant  in  Red¬ 
wood  City,  California.  The  wires 
are  machine-cut  in  quantities  and 
stored  in  the  plainly  marked  boxes, 
making  it  a  simple  matter  for  work¬ 
ers  to  select  the  materials  needed 
for  con.«truction  of  wiring  har¬ 
nesses.  Gummed  stickers  are  used  as 
labels.  In  the  quantities  employed, 

I  the  rectangular  boxes  cost  about  12 
cents  each ;  these  are  approximately 
3  inches  wide,  7  inches  long  and  li 
inches  high  including  their  covers. 
The  circular  boxes,  approximately 
6  inches  in  diameter  and  li  inches 
high,  cost  about  15  cents  each.  The 
source  of  supply  was  Southern  Cali¬ 
fornia  Plastic  Co.,  Glendale. 

The  real  advantage  in  using  these 
plastic  boxes  is  that  no  complicated 
system  of  inventory  control  of  pre¬ 
cut  wires  is  needed.  The  person  in 
charge  of  the  department  can  tell 
at  a  glance  which  boxes  need  a  new 
I  supply  of  wire,  with  no  need  to  open 
the  boxes. 

A  definite  procedure  is  used  for 
withdrawing  wire  from  the  storage 
rack.  When  the  lead  man  on  an  as¬ 
sembly  line  needs  a  given  size  and 
length  of  wire,  he  takes  an  unmark- 
I  ed  plastic  box  over  to  the  rack,  fills 
it  from  the  appropriate  storage  box. 
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ELIMINATE 

RADIO  INTERFERENCE  INFLUENCE 

In  niMting  JAN-I.22S,  MIL-l-«ltl,  16E4  (SHIPS) 
and  othtr  stringant  apadflcatlon  raqulramanta 

As  long-time  leaders  in  modern  shielded  enclosure 
development,  Ace  offers  a  complete  range  of  "cell  type” 
screen  room  shapes  and  sizes.  Ace  rooms  are  guaranteed 
to  produce  a  minimum  attenuation  of  100  db  from  0.1  5 
to  1000  me.,  and  to  closely  approach  this  attenuation  at 
10,000  me.  Supplied  in  pre-built  sectional  form,  they 
incorporate  the  latest  developments  in  door  design, 
line  filters  and  service  entrances.  The  list  of  Ace  users 
includes  top-ranking  military  and  civilian  equipment 
producers  and  laboratories  throughout  the  world. 


ACE  EN6INEERING  aid  MACHINE  CO.,  INC. 

lawNMa  SI..  PHMBItrMM  4«,  PA.  •  T«Mmm  AIgMt 


Want  mw*  InfMmatioii?  Um  post  card  ea  tail  paga. 


Plastic  Inspection  tray  sat 
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NORTHEASTERN 


Write,  wire  or  telephone  for  informetion. 


Manchester,  New  Hampshire 


Tekphonc  2-6485 


NE-11-20>S  SPECTRUM  ANALYZER 


Specifications 


Description 

The  Spectrum  Analyzer  is  test  equipment  designed  primarily  for  use  with  aircraft  radar  and 
beacon  equipment  operating  over  a  frequency  range  of  8470  to  S>630  mc/s.  Housed  in  a  com¬ 
pact  portable  carrying  case,  the  whole  assembly  weighs  approximately  90  pounds. 

In  operation,  the  Spectrum  Analyzer  displays  on  an  osalloscope  a  pattern  representative  of 
the  distribution  of  energy  among  the  various  frequencies  in  the  output  of  a  pulsed  oscillator. 
This  equipment  is  equal  to  our  government  models  TS- 148/UP. 


Power  Supply .  50-1200  Cps;  105-125  Volts;  125  Warn 

Frequency-meter  Range . Calibrated  directly  from  8470  mc/s  to  9630  mc/s 

Sweep  Frequencies  . Continuously  Variable  from  10  to  30  Cp# 

Attentuation  (Spectrum  Amplitude)  . Uncalibrat^.  Variable  from  3  to  70  db. 

Operating  Temperature  Range . — 40“C.  to  -^-55*C. 

Frequency  swing  of  analyzer  r-f  oscillator  (sawtooth  FM)  . . .  40  to  50  mc/s 

Overall  i-f  bandwidth  at  half  power  points . 50  kc/s 

Sensitivity  to  CW  —  Spectrum  Amplified  Pos.  —  80  db.  below  1  watt  for  1  inch  of  deflection  on 
Oscilloscope  Screen. 

—  Spectrum  Position  —  55  db.  below  I  watt  for  1  inch  of  deflection  of  Oscillo¬ 
scope  Screen. 

Maximum  dispersion  of  spectra . 1.5  mc/s  per  inch 

Maximum  error  .  ^  S  megacycles 

We  will  gladly  furnish  all  detaOs  regarding  specifications,  prices,  and  delivery. 


Applications 


This  very  sensitive  micro-wave  receiver  will  provide  accurate  measurement  of  jhe  spectra  of  radio 
frequency  oscillations  in  radar  and  beacon  equipment.  It  will  also  measure,  within  its  own  range, 
frequencies  of  echo  boxes,  magnetrons,  test  sets,  local  oscillators  and  a  variety  of  resonant  cavities.  It 
can  also  be  used  to  check  magnetron  pulling  and  AFC  circuits,  and  as  a  frequency-modulated  oscil¬ 
lator  to  tune  T/R  Boxes  and  R/T  Boxes  in  transmitter-converters. 

The  Analyzer  is  so  sensitive  that  the  magnetron  signal  can  usually  be  picked  up  at  some  distance  from 
the  source,  thus  making  the  equipment  easy  to  use  in  any  convenient  location. 
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'OT*'/ I  Frequently,  where  indicator  lights 
i  i\  V  must  be  used  in  conjunction  with  switches, 

modern  aircraft  design  affects  a  worth¬ 
while  weight  and  panel  space  saving  by 
using  Hetherington  switches  with  built-in  lights. 
Developed  originally  by  Hetherington  as  hostess  call 
lights,  these  compact  little  units  are  now  available 
for  a  broad  range  of  exacting  commercial  or  military 
aircraft  services.  Write  for  catalog. 


Rotating  boldor  ior  tmoll  parti 


then  marks  the  length  and  size  of 
the  wire  on  his  own  plastic  box  with 
a  grease  pencil.  When  the  assembly 
run  is  completed,  he  returns  the 
unused  wire  to  the  proper  box  on  the 
storage  rack  and  erases  the  grease 
pencil  mark  from  his  box,  leaving  it 
free  for  another  use. 

Plastic  tray  sets  without  covers 
have  recently  been  made  available 
in  a  nonchipping  Boltaron  plastic 
that  is  light  in  weight,  durable,  and 
noncontaminating.  When  used  for 
inspection,  the  insert  trays  are  set 
into  the  larger  tray  for  segregation 
of  rejects.  At  assembly-line  work 
positions,  the  insert  trays  can  hold 
hardware  and  small  parts  within 
easy  reach  of  the  operator.  The 
trays  are  available  in  various  colors 
from  Durable  Formed  Products, 
Inc.,  6  Greene  St.,  N.  Y.  C. 

Another  type  of  work-position 
tray,  seen  at  many  bench  positions 


TYRI  Aail 

“Pvdi  •«,  puM  •**'  (wttcil 
aunlH  “an-*!?"  !*• 
4Bpaw4ia*1ami  tIrtvN.  '‘Pall  an. 
|Hnl<  air*  TvIm  AS19  al*a 


H€TH€IUfiOTOIi 

PANEL  INDICATOR  LIGHTS 

SWITCH  indicator  light  COMBINATIONS 
PUSH  BUTTON  AND  SNAP  ACTION  SWITCHES 
AIRCRAFT  AND  ELECTRICAL  EQUIPMENT  ASSEMBLIES 


HETHERINGTON,  INC.,  Sharon  Hill,  Pa 

(Waif  Caoif  Otvnion:  $56$  W.  Woihingfon  tlvd..  Culvar  City,  Cciif.} 


Tranilirrtag  motartok  from  itockroom 
biai  le  contolaori  on  cort 
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Performance  Quality! 

That's  what  Earl  P.  Lucas,  Chief  Engineer 

WPAT 

Paterson,  N.  J. 

says  about 


PederaVe 


F-5680 


23,698 

HOURS  ol  SERVICE 

...and  Stitt  no  change  in 


2.5  KW  POWER  TRIODE 


Here's  another  record  of  the  long  life 
and  operating  stability  of  Federal  Tubes! 

Still  on  the  job  after  23,698  broadcast-hours!  That’s  the  record 
Federal’s  F-5680  has  scored  to  date  for  WPAT,  popular  5,000-watt 
station  of  the  North  Jersey  Broadcasting  Company,  Inc. 

Moreover,  says  Chief  Engineer  Lucas,  “periodic  comparison  with 
our  spare  tubes  shows  no  performance  differences,  so  I  anticipate  many 
more  hours  of  use.” 

Based  on  amazing  service  records  of  other  Federal  broadcast 
tubes,  WPAT’s  F-5680  should  be  on  the  job  for  years  to  come! 

Here’s  proof  of  the  solid-rock  ruggedness  and  dependable  per¬ 
formance  built  into  all  Federal  tubes  by  Federal  craftsmen— drawing 
on  tube  design  and  production  experience  dating  from  the  very  birth 
of  the  industry... on  experience  with  hundreds  of  broadcasters! 

Get  the  facts  of  longer-life  Federal  tubes ...  write  to  Dept.K-813. 


P*ci«ral  F-5680  Power  Triodes— 

in  WPAT’i  Federal  196-A  AM  TVansmitter 
—providing  one  of  the  most  powerful  signals 
in  the  New  York-New  Jersey  area. 


'Federal  always  has  made  better  tubes" 


Federal  Telephone  and  Radio  Corporatiou 


VACUUM  TUBE  DIVISION 


100  KINOSIAND  ROAD.  ClIFTON,  NEW  JERSEY 
In  Cenodet  Federal  Eledrlc  Moewfectwrlet  Cewipawy,  lid.,  Maatieel,  0. 
f  apart  Oidrifcvterii  Iniemelieeel  Standard  Electric  Carp.,  OF  Breed  St.,  N.  V. 
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Loading  work-poiitlon  rack*  from  tup- 
plies  on  cart 


in  Sylvania’s  Buffalo  plant,  is  the 
Rota-Bin.  Based  on  the  theory  that 
in  high-speed  production  you  pay 
for  reach,  this  tray  brings  from  4 
to  8  different  types  of  small  parts 
within  the  same  constant  reach  dis¬ 
tance  of  the  operator.  The  tray  has 
four  permanent  dividers,  and  four 
more  can  be  inserted  at  the  45- 
degree  positions  to  give  8  compart¬ 
ments  in  all.  The  tray  turns  freely 
on  its  vertical  shaft.  Masking-tape 
labels  on  the  rim  identify  the  con¬ 
tents  of  each  compartment  for  stock 
boys  as  well  as  for  operator. 

The  close  relationship  required 
between  stockroom  and  assembly 
line  for  continuous  output  of  elec¬ 
tronic  products  has  received  major 
attention  in  RCA’s  Camden  plant. 
Elaborate  self-nesting  stock  bins 
with  hinged  doors  are  stacked  up 


hoVnO-Wlddo^  colls  costing  you? 


"Home-made  coils  cost  us  far  too  much",  you’ll  say 
when  you  balance  all  the  costs,  wasted  time  and  materials, 

I  production  delays  and  excessive  rejects  against 

%  Clippard  production-engineered  coils. 

P  Clippard  specialists  have  made  a  career  of  coil  and  sub- 
assembly  work . . .  quickly  turn  out  runs  of  1,000 . . . 
10,000 . . .  1,000,000  or  more  units  using  specially 
^  designed  high-speed  equipment 

B  of  laboratory  accuracy, 

n  For  you,  as  for  many  of  the  nation’s  leading 

M  electronic  and  electrical  manufacturers,  they’ll  whip 
^  production  delays,  hasten  delivery  dates,  cut  costs. 

Often,  Clippard  works  out  design 
improvements  that  save  money,  critical 
materials  and  valuable  time. 
Devote  your  production  facilities  to  more 
profitable  work.  Turn  your  coil  winding  and 
sub-assembly  jobs  over  to  Clippard.  Savings  will  be 
greater  than  you  thought  possible. 
W^RITE  TODAY, 
describing  your  requirements. 


PRODUCTION  TESTING  I 
Resistors  and  Condensers? 


Sand  lor  cotolog  tliMta  dctcribing  Clip¬ 
pard  ra-5  RadttaiK*  Comparator  ortd 
RC-4  Capocltonco  Comparator.  Each 
will  toon  torn  its  hoop  In  your  plant  by 
■llowinp  wntkillod  oporatott  to  chock 
moro  than  30  componontt  por  mlnuto 
with  laboratory  accuracy. 


INSTRUMENT  LABORATORY  INC 

73S0-t0  (tltrtiii  (tod  *  (liKinMli  24,  Ohio 
MANUFACTUHeilS  OF  ».F.  COIIS 
■  AND  ELKTHONIC  eOUlFMENT 


Ropair-parto  holdor  mado  from  corru- 
gatod  cardboord 


Phont  JAckton  426V 
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Schematic  dia 
gram  shows 
how  useful 
movement  of 
Nilvar  rod  cor¬ 
responds  faith- 
fully  to  the 
dimensi-onal 
changes  of  the 
copper  tube 
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How  Robertstiaw  Fulton  built  a  better  Water  Heater  Control 

with  Driver-Harris  NILVAR 


^he  new  “Unitrol”  Robenshaw-Grayson  gas  water 
heater  control  streamlines  three  essential  controls  into 
one  valve  hody:  a  snap  aaion  thermostat,  a  snap  action 
pilot,  and  a  large-capacity  gas  cock.  This  reduces  inven¬ 
tory  for  the  water  heater  manufaaurer  and  simplifies  part 
stocking  for  the  dealer. 

The  “Unitrol"  provides  a  thermostat  capable  of 
delivering  maximum  amount  of  useful  movement,  by 
employing  a  copper  tube  enclosing  a  Nilvar  alloy  rod. 
The  tube  expands  and  contracts  very  appreciably  in 
response  to  immersion  temperatures.  But  the  Nilvar  rod, 
because  it  is  dimensionally  stable,  does  not  vary  in  length. 
Since  the  free  end  of  the  Nilvar  rod  aauates  the  working 
gas  valve,  the  slightest  movement  of  the  temperature- 


sensitive  copper  tube  is  fully  utilized  to  control  flow  of 
gas  to  the  burner. 

Says  Robertshaw-Fulton:  “The  outstanding  dimen¬ 
sional  stability  of  Nilvar  aaually  permits  minute  changes 
in  water  temperature  to  regulate  the  heat  supplied  by  the 
burner,  thus  assuring  extremely  accurate  operation.” 

Nilvar  has  a  temperature  coefiicient  of  expansion  as 
low  as  .00000 1  per  degree  C.,  lowest  of  any  alloy;  com¬ 
parable  to  that  of  quanz.  Somewhere  in  your  engineering 
operations  such  extraordinary  dimensional  stability  may 
solve  a  problem— help  to  perfea  product  performance. 

We  shall  be  glad  to  make  recommendations  based  on 
your  particular  needs. 

n.M.  a«c.  u.a.  fm.  oe^ 

NHvar  1$  produced  only  by 


Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

tRANCHIS;  Chicago,  Dotcolt,  CIovoMmmI,  Los  Angolas,  Son  Francisco 
In  Conodoi  Tho  ■.  GR»«NG  WIRE  COMPANY,  lid.,  HamlNon,  Ontario. 


MAKERS  OF  THE 


MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 
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Because  they  are  metallic,  METEX  strips  and  gaskets  are  conduaive. 
Because  they  are  knitted,  they  are  flexible  and  resilient.  They  will 
conform  to  surface  irregularities  with  no  loss  in  shielding  efficiency. 

Close  manufaauring  control  assures  uniformity  in  the  resiliency  and 
dimensions  best  adapted  to  specific  applications. 

METEX  elearonic  strips  and  gaskets  are  easy  to  install.  They  are  not 
expensive — in  fact,  they  may  well  save  more  than  their  cost  by  elimi¬ 
nating  the  need  for  many  operations  formerly  thought  necessary. 

It  will  pay  you  to  investi^te  the  production  and  perform¬ 
ance  advantages  of  METEX  Electronic  Weatherstripping.  A 
bulletin  giving  detailed  information  is  yours  for  the  asking 
— just  write  on  your  company  letterhead. 


3  VIMS 
Rf 

1  Tl®*'* 
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from  the  floor  to  a  height  of  about 
7  feet  in  the  stock  room.  Each  bin 
has  its  own  prominently  displayed 
number,  keyed  to  a  master  list 
identifying  its  contents.  Parts  are 
transferred  from  the  bins  to  bags 
and  boxes  on  a  caster-mounted  truck 
resembling  a  tea  cart.  From  this 
cart,  the  stock  man  refills  bench- 
position  trays  as  he  moves  down  the 
a.ssembly  line  one  or  more  times  a 
day. 

Two  ingenious  ways  of  keeping  a 
large  number  of  different  types  of 
parts  within  ea.sy  reach  at  repair 
positions  may  be  seen  in  Sylvania’s 
Buffalo  plant.  The  simplest  version 
uses  corrugated  cardboard  as  a 
backing  sheet.  Strips  of  corrugated 
cardboard  are  cemented  to  this 
horizontally,  to  provide  vertical  in- 


Tkunaulrua  kulll  by  Radi*  R*<«pl»r  Ca.,  lac. 


dividual  receptacles  for  the  leads  of 
resistors  and  capacitors  and  for 
shafts  of  tuning  slugs.  The  entire 
parts-storing  sheet  is  wired  to  a 
metal  strut  alongside  the  test  posi¬ 
tion. 

The  more  elaborate  rack  uses  a 
plywood  backboard  having  a  variety 
of  supports.  Long  springs  threaded 
through  screw  eyes  stretch  hori¬ 
zontally  across  the  rack,  with  leads 
I  of  small  parts  pressed  between  the 
j  turns  of  the  springs.  Spring  clips. 
I  sometimes  called  tool  holders,  are 
I  used  to  support  spare  electrolytics. 
I  Other  parts  are  hung  on  cup  hooks, 
wood  pegs  and  steel  nails.  A  wood 


MocMm  moling  twfocM  to  dosost  tolerancM. 

Costly  and  difficsdt!  And  the  close  fit  is  often  destroyed 
by  warping,  corrosion  and  normal  use. 


Install  numereas  laldies,  strews,  belts  er  ether  fastenings. 

Also  costly!  And  makes  maintenance  more  difficult,  more 
time-consuming. 


nil 


Made  of  resilient,  compressible  knitted  metal  wire  mesh,  METEX 
strips  and  gaskets  "close”  these  openings  just  as  a  weatherstrip 
"closes”  windows  and  doors. 


Plywood  repolr-parts  holdor 


USE  Minx  ILECnONK  WEATHEISTIimUG. 

The  simple,  sstre,  economical  way! 


m 


Wont  more  information?  Use  post  card  on  lait  page. 
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^GACYCtiS? 
AT  25,000 


MEGACYCieS? 


precision 


variable 


•  METALLIZED 

GLASS  AHENUATING 
ELEMENTS 

•  precise,  PERAAANENT 

CALIBRATION 

•  BROADBAND 

CHARAaERISTICS 

•negligible 

INSERTION  LOSS 

•  BACKLASH-FREE 

•  LOW  REFLECTION 

•  WELL  SHIELDED  CASING 


Th«  UM  oi  malaUic-iUm-on-glau  tAchniquM  to  provki* 
attenuation  at  microwore  frequenclM  la  no  lonqar  naw. 
Thia  tTpa  oi  PRD  attenuator  la  now  well  recoqnlied 
lor  Ita  conatancT  of  attenuation  with  time  aa  well  aa  for  ila 
inaenailivlty  to  Tariotiona  of  humiditf  and  temperature. 


PRD  haa  now  augmented  Ihia  line  oi  attenualora  with 
unita  employing  metalliaed  mica  elementa  to  provide 
broader-bond  characteriatica  for  the  millimeter  region  oi 
the  mlcrowore  apectrum.  Aa  a  conaequenca.  it  ia  now 
poaaible  to  offer  complete  coverage  of  the  range 
from  2,600  to  40,000  megocyclea  per  aecond  in  deaigna 
varying  from  a  almple  level  aet  ottanuator  to  o 
preciaely  collbroted  aecondory  atondard.  Write  today  for 
our  complete  new^|otolog  oi  microwave  teat 
equipment  —  addreta  Dept.  E-1. 


r 
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strip  with  drilled-out  recesses  pro¬ 
vides  individual  shelves  for  spare 
potentiometers. 


Chains  Aid  Soldering 

To  IMPROVE  the  accuracy  of  posi¬ 
tioning  when  soldering  the  antenna 
loop  in  the  cavity  of  a  pencil  triode, 
foot-operated  chain  drives  are  used 
to  bring  the  loop  up  to  position  and 
bring  up  a  needle-point  gas  flame. 
The  operator  then  applies  solder  by 
hand.  Both  feet  thus  participate 
in  the  soldering  operation,  giving 
the  equivalent  of  four  hands  as  is 


No,  this  new  High  Cain  Communications  An¬ 
tenna  isn’t  cheap,  but  it  does  offer  the  most 
economical  solution  to  your  coverage  problem. 
Whether  you  want  maximum  coverage  for  a 
specific  transmitter  power,  minimum  power  or 
snortest  tower  for  a  specific  coverage,  or  free¬ 
dom  from  dead  spots,  the  Andrew  Type  3000 
Antenna  is  the  least  expensive  solution.  Why? 
Because  talk-back  is  the  limiting  factor  in 
mobile  communications.  Cain  in  the  central 
station  antenna  costs  less  than  increased  power 
in  every  mobile  unit. 

Andrew  Type  3000  High  Cain  Com¬ 
munications  Antenna  offers  better  than  6  db 
gain  in  the  148-174  MCS  band.  This  means 
that  the  power  delivered  to  the  receiver  on 
both  talk-out  and  talk-back  is  increased  four 
times.  The  horizontal  radiation  pattern  is 
circular. 

Write  for  the  Andrew  High  Cain  An¬ 
tenna  bulletin  today! 


Setup  tor  soldariag  antenna  lead  inside 
cavity  ioi  RCA  uhi  pencil  triode.  Solder 
is  opplied  to  inside  woll  ol  cavity  alter 
needle-point  qas  ilame  at  right  end 
oi  fixture  has  heated  wail  from  outside 


SO  often  needed  for  intricate  solder¬ 
ing  operations. 

As  shown  in  the  photo,  the  chains 
work  against  springs  that  move  the 
positioning  lever  and  gas  flame 
out  of  the  way  for  unloading  and 
loading. 

The  positioning  lever  moves  the 
right-angled  piece  of  antenna  wire 
to  the  correct  position  for  a  butt 
joint  to  the  cavity  wall.  The  gas 
flame  moves  up  to  the  outside 
of  the  wall  in  this  region,  to  heat 
the  wall  so  solder  will  flow  down  it 
to  the  butt  joint  without  disturbing 


3«3  EAST  75TH  STREET,  CHICAGO  19 


TRANSMISSION  UNES  FOR  AM-FM  TV-MICROWAVE  •  ANTENNAS  •  DIRECTIONAL 
ANTENNA  EOUIRMENT  •  ANTENNA  TUNING  UNITS  •  TOWER  LIGHTING  EQUIPMENT 


Waal  aiora  laferaiotion?  Um  post  card  oa  last  pogt. 
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CHOOSE  SYNKOTE  CABLE  AND  WIRE 


for  Value  for  Service  —  for  Dependability 


Wont  mort  information?  Utt  poit  cord  on  lost  p09« 
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PlAiTOM) 

id  City,  N.Y. 


Monwf octwrocf  by  f h«  min  • 


ezaueft 


plant:  HAMIURG,  N.  J.  •  offices:  42-61  24th  St.,  Long  Island  Ci 


FIRST  IN  COMMUNITY 
TV:  thli  ultro-ruggod 
Synkolo  coax  cablo  (RG 
S9/U  and  ll/U)  It 
doublo-ihioldod  and 
doubfo-jockofod.  tranwnits 
tignali  ovor  long  dii> 
tancot  with  virtvally  no 
rodiatlon  lotiot. 


NEW  FOR  UHF:  Synkoto 
"Ovoltuba"  twin-load  It 
a  tubular  olr-dioloctric 
construction,  footurot  low 
attonuotion.  Fits  ordinary 
hordwaro,  con  bo  modo 
woothortight  in  locondt. 
Uniquoly  practical,  noth¬ 
ing  olio  Ilka  H. 


30  CONDUCTOR  CABLE: 
—  a  Synkoto  cuttom-ongi- 
noorod  coblo  dotlgnod 
and  manufacturod  from 
timpio  tpocifkationi  rood 
ovor  fho  folophono.  Diffi¬ 
cult-looking,  but  "duck- 
toup"to  Plottoid  onginoan. 


"JUMBO"  TWIN-LEAD: - 
IBS  mil  wob— tho  ttrong- 
ott  TV  load-in  ovor  in- 
troducod.  Withitandt 
galot,  oxtromo  hoot,  cold 
and  humidity.  Low  lou  — 
givot  axeollonl  rocoption 
in  fringo  arooi. 


Choose  for  Dependable  Construction 

You  want  to  be  sure  that  the  wire  you  buy  will  give 
dependable  service.  SYNKOTE  wire  is  warranted  by 
Vlastoid  to  be  made  of  the  finest  materials,  and  will 
meet  all  applicable  specifications. 

Choose  for  Engineering  Know-How 

Possibly,  you  may  know  what  general  characteristics  you 
desire,  but  not  how  to  put  these  into  wire.  Plastoid’s 
large  staff  of  engineers  can  transform  your  generalized 
requirements  into  a  finished  wire  or  cable.  Simply 
give  us  your  electrical  and  physical  requirements  — 
we'll  design  the  cable. 

Choose  for  Rapid  Delivery 

Plastoid's  modern  manufacturing  facilities  mean  faster 
production  .  . .  more  rapid  deliveries  to  you. 

Choose  for  Friendly  Service 

You’ll  find  everyone  at  Plastoid  —  executive,  salesman 
or  engineer  —  friendly,  warm  and  informal  .  .  .  pleasant 
to  work  with  and  eager  to  do  business  with  you. 

Choose  for  Reasonable  Cost 

Remember,  "bargains"  seldom  save  you  money.  In  the 
long  run,  it  pays  to  pay  a  fair  price  and  get  dependable 
wire.  For  true  wire  economy  specify  SYNKOTE 
—  manufactured  only  by  Plastoid  Corporation, 

Long  Island  City,  New  York 
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the  position  of  the  antenna  lead. 
The  part  is  ejected  by  a  hand  lever, 
falls  into  a  chute  and  slides  into  a 
tray. 

This  soldering  setup  is  used  in 
the  Harrison,  N.  J.  plant  of  the 
RCA  V’ictor  Division. 


GUARANTEES 


Cable  Life  Tester 

An  electric  motor  drive  imparts 
an  oscillating  movement  to  a  hori¬ 
zontal  pipe  from  which  handset  cable 
connectors  are  suspended,  for  life 
tests  of  the  sleeves  that  serve  as 
waterproof  gaskets  through  which 


ACCURATE  PLATING 

IN 

electronics; 


Since  1946,  M-W  LABORATORIES 
has  electroplated  precious  metal  for 
suppliers  to  the  U.  S.  Army,  U.  S. 
Navy,  Atomic  Energy  Commission 
and  to  leading  manufacturers  in  the 
electronics  industry. 


S«tup  us«d  by  UtUily  Electronics  for 
lUo-tMtinq  up  to  sovon  cobUs  at  a  tiino. 
Weights  ore  heavy  enough  to  pull  out 
cobles  when  breaks  occur 


M-W  LABORATORIES,  featuring 
their  Mayhill  Plating  Process,  are 
equipped  to  plate  these  precious 
metals:  gold,  silver,  rhodium,  palla¬ 
dium  and  indium. 


the  cable  enters  the  connector.  A 
weight  suspended  from  each  cable 
holds  it  vertical  as  the  overhead 
rod  moves  back  and  forth  over  a 
90-degree  arc.  The  cable  connectors 
are  attached  to  standard  cable  re¬ 
ceptacles  mounted  on  brackets  that 
are  in  turn  fastened  to  the  pipe 
with  U  bolts. 


Controlled  thickness,  smoothness, 
color,  hardness  and  adhesion  of  plat¬ 
ing  is  assured  through  constant 
testing  by  our  own  chemists  and 
engineers,  in  our  chemical  and 
metallographic  laboratory. 


Tube-Holding  Tool 

Insertion  of  miniature  tubes  in 
radio  receivers  is  simplified  by  use 
of  a  Crosley-designed  holding  tool. 
'A  solid  fiber  or  Formica  rod  slightly 
greater  in  diameter  than  the  tubes 
was  drilled  out  at  one  end  to  the 
diameter  of  a  miniature  tube.  The 
other  end  was  drilled  to  take  the 
shank  of  a  screwdriver  with  a  tight 
fit.  Four  slots  were  then  cut  in  the 
tube-holding  end  to  a  depth  of  II 
in.,  and  rubber  bands  placed  around 
this  end  to  obtain  tube-gripping 
action. 

With  this  tool,  the  operator  cfui 
eMily  remove  a  tube  from  the  rack- 
supported  cartons  at  the  back  of  the 
bench,  even  though  the  tubes  are 


Contact  us  for  a  no-cost-to-you  con< 
sultation  on  your  plating  problems. 


M-W  Laboratories,  Inc. 

1824  N.  Milwaukee  Ave. 
Chicago  47,  Iliinois 
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Went  mor*  infprmotion?  Uw  post  card  on  lott  page. 


DIRECTIONAL 


POWER  RELAY 


Provides  absolute  protection  for  \ 

generators  and  connected  loads  — 

This  relay  is  designed  for  use  on  power  systems  of  two  or  more  208/1  2\  volt,  4 
wire,  three  phase,  alternators  operating  in  parallel.  Its  function  is  to  pro^t  the 
system  by  removing  an  alternator  in  the  event  of  a  drive  failure,  a  shutdown  of 
the  drive  without  prior  disconnection  of  the  alternator,  a  balanced  three  phase 
fault  within  the  alternator  or  a  high  resistance  three  phase  fault  between  the 
relay  and  alternator.  The  relay  operates  if  reverse  power  in  any  phase  ex¬ 
ceeds  1 500  watts.  It  has  an  inverse  time  characteristic.  At  2000  watts  the 
relay  operates  in  0.4  seconds. 


Completely  environment-proofed 
to  meet  critical  requirements  — 


Designed  for  critical  aviation  applications,  all  components  except 
the  current  transformers  ore  mounted  on  a  siitgle  shock-mounted 
chassis  with  all  items  including  wiring  100%  potted  for  complete 
immunity  to  environmental  conditions  or  changes.  Rugged  cable 
connectors  permit  quick,  easy  replacement  of  the  entire  unit  or 
current  transformers.  This  equipment  is  readily  adaptable  to 
power  systems  of  other  voltages  and  frequencies. 


Call  or  Write  for  New  Illustrated  Brochure  on  Gavco's  Stand¬ 
ard  Aviation  Components— Inquiries  on  other  than  standard 
equipment  wilt  receive  prompt  attention. 


OAVCO  CORPORATOON 


A  Subsidiary  of  General  Aviation  Corporation 

S40  lAn  loth  ST..  NIW  TOM  II,  N.  Y.  •  Tel.  Tlafel|ar  f-N0« 


DESIGNERS  AND 


CHANGERS  AND  SPE 


CIS  ION  ENGINEERED  POWER  RELAYS,  VOLTAGE  REGUUTORS,  FREQUENCY 
ONIC  EQUIPMENT  FOR  COMMERCIAL  AND  MILITARY  APPLICATIONS 


Wont  mere  information?  Use  post  cord  on  lest  poeo 
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Picking  tub*  out  of  carton  with  holding 
tool 

beyond  convenient  arm  reach.  Once 
a  tube  is  picked  up,  the  tool  can 
easily  be  turned  in  the  fingers  to 
align  the  tube  correctly  with  respect 
to  the  socket. 

When  the  tube  is  pushed  in  with 
the  tool,  socket  contacts  grip  the 
pins  tightly  enough  to  hold  it  while 
the  tool  is  withdrawn.  A  felt  pad 
inside  the  tool  permits  applying 
pressure  to  the  top  of  the  tube 
without  danger  of  breaking  the 
glass  tit. 


Jig  Borer  Speeds  Die*Making 

Flat  dies  for  punching  chassis 
holes  or  stamping  out  parts  for 
electronic  components  can  be  made 
without  preliminary  layouts  on  the 


EN  YOU  BUY  FILTERS 


RESPONSE  CURVES  and  cases  may  look  alike,  but  component 
quality  and  internal  construction  are  the  things  that  determine 
dependability— in  a  filter,  and  in  the  associated  equipment. 


TO  BE  SURE  components  are  the  best,  Lenkurt  presses  its  own 
cores,  winds  the  coils,  and  subjeas  all  pans  to  the  most  rigor¬ 
ous  checks  possible. 


LENKURT  FILTERS  are  engineered  and  built  to  your  most  ex- 
aaing  specifications  on  delivery  schedules  to  meet  any  quantity 
need  by  Lenkun  Electric  Company— largest  independent  man- 
ufiicturers  of  telephone  toll  transmission  equipment. 


LENKURT  ELECTRIC 
SALES  COMPANY 

^^San  Carlos  1  California 


Um  of  now  Ug  boror  in  Sylvanla'o  Buf¬ 
falo  plant  for  drilling  roquirod  holot  In 
punching  dio  for  auto-ra^o  twitch  con¬ 
tact 
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IN  A  LENKURT  FILTER,  pans  are  firmly  fastened  to  sturdy 
headers,  connections  made  to  rigid  terminal  boards.  Units  are 
impregnated,  cased,  and /or  hermetically  sealed  as  required. 
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Want  mar*  i•ferllwt<ofl?  Um  port  card  oa  tatt  pogt. 


■that  keeps  pace  with  the  growth  of  the  dectronic  industry 
•that  meets  fuHy  the  performance  requirements  of  eOl 


radio  and  tv  set  manufacturers 


-that  safeguards  dealer  service  work 


TUNG-SOL 

tAOIO.  TV  TUIES,  DIAL  LAMM 


TUNG-SOL  ELECTRIC  INC.,  Newark  4,  N.  J.  —  Soles  Offices:  Arlaeto  •  Chicago  •  CoWer  City  •  Dollos  •  Denver  •  Detroit  •  Neverfc 
Tung-Sol  mokes  All-Glou  Seoled  Beom  Lowipe,  Miniotore  Lonipe,  Signol  Floshers,  PictMre  Tubes,  Rodio,  TV  ond  Speciol  Purpose  Electron  Tubes 
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Went  more  infermetien?  Use  yott  cerd  on  lest  pege. 
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makes  fibres  work  for  industry 


(continued) 
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metal,  through  use  of  a  precision 
jig  borer  made  by  Moore  Special 
Tool  Co.,  Inc.,  Bridgeport,  Conn. 
The  only  requirement  is  that  all  di¬ 
mensions  on  the  layout  drawing  be 
made  with  respect  to  the  left  side 
and  rear  of  the  die. 

After  the  die  stock  is  locked  in 
position  on  the  carriage  of  the  ma¬ 
chine,  the  two  crossfeeds  are  zeroed 
in  with  respect  to  the  left  and  rear 
sides  of  the  stock.  Now,  by  setting 
the  precision  micrometer  dials  on 
the  crossfeed  wheels  to  the  indi¬ 
cated  blue  print  coordinate  values, 
the  operator  can  center  the  drilling 
spindle  precisely  over  the  desired 
location.  This  eliminates  laying 
out  and  marking  the  center  of  each 
hole  beforehand. 


Remember 


MOSINEE  means  more  than 
"paper”  in  the  field  of  electronics  and  electrical 
products.  MOSINEE  stands  for  FIBRES  that  have  scientif¬ 
ically  controlled  electrical,  chemical  and  physical  properties, 
to  perform  specific  functions  .  .  .  fibres  of  dependable 
technical  uniformity  vital  to  your  quality  standards  and 
production  requirements. 

MOSINEE  fibres  can  be  made  to  your  specifications,  with 

•  good  dielectric  strength,  high  tensile  or  tear  strength  .  .  . 

9  specified  pH  for  maximum-minimum  acidity  or  alkalinity . . . 

•  accurate  caliper  or  density  . . . 

9  proper  impregnation  characteristics  for  resin,  wax  or  other 
substances . . . 

•  proper  characteristics  for  plastics  operations  and  parts  . . . 

•  uniform  softness,  stiffness,  flexibility,  toughness ...  or  other 
vital  technical  characteristics. 


TranHforiner  Designer 

Design  of  exactly  the  optimum 
horizontal  output  transformer  for 
a  new  television  receiver  circuit  is 
achieved  in  a  few  minutes  without 
calculations  through  use  of  special 
test  transformers  developed  by 
CBS-Columbia  engineers.  Two  mod¬ 
els  are  in  use,  differing  primarily 
in  mechanical  construction.  Both 
have  42  taps  on  the  primary  wind¬ 
ing,  one  with  15  turns  between  taps 
and  the  other  with  18  turns  between 


MOSINEE  has  its  sources  of  quality  forest  fibres,  practical 
experience,  laboratory  facilities,  and  scientific  prcxluction  con¬ 
trols  to  create  and  produce  the  type  of  fibres  your  operations 
require.  G)ntact  MOSINEE. 


MOSINEE  PAPER  MILLS  COMPANY 

MOSINiE,  WISCONSIN 


R*ar  Tiviw  oi  •arly  modal  oi  tost  trana- 
fonnor.  with  hall  of  coro  romovod.  Coro 
U  roplacod  oitor  swingiag  BakoUto  lock¬ 
ing  strip  out  oi  woy  and  placing  soc- 
ondary  coil  (in  iorogroxmd)  OTor  othor 
log  oi  mountod  half  oi  coro.  Each  top 
is  lobolod  widt  numbor  oi  turns  from 
start  oi  primary  lottorod  on  masking 
tapo 
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FORM 


■iM 


Patent  Pendinc 


Bett€ar  oorona  mxppmAm^  longer  life— ^better  heat  diiiipation-*laMi  noiae.  Aas 
all  thk  in  a  tranaformer  that  k  40%  lighter  and  30%  kat  bulky.  Minufactarad 
only  by  Aircraft  'IVanaformor'  Corporation  and  its  licsniesa. 

Compkto  data  availabk— write  to 


mcRm  TRmFORmR  coRPMRmn 


MANOFACrUtaS  OF  INOUCTlVI  fOWMiriT  •  tOWO  WUNCM.  WSW  JfISfY.  lONG  MANCH  6-6250 

D 
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PRODUCTION  techniques 


(centIniMd) 


P  *  ■  CATAIOGUEO  REIAYS  AVAIlAIlf  AT  YOUR  EKCTRONICS  PARTS  OISTRIIUTOR 


Dalux*  Tanion  oi  taal  transiormar, 
mounted  on  Lucita  ponel 


taps.  Both  permit  quick  removal 
of  half  the  Ferroxcube  core  for 
changing  the  secondary  coil.  The 
earlier  model  has  terminals  for 
taps,  while  the  refined  version  has 
jacks  into  which  a  test  lead  can  be 
inserted  for  quick  change  of  pri¬ 
mary  coil  design. 

The  test  transformer  is  connected 
directly  into  the  television  re¬ 
ceiver  circuit,  with  its  top  cap  con¬ 
nector  going  directly  to  the  top  cap 
of  the  horizontal  output  tube. 


1 0,000  relays  p«r  day 

OrdaHy,  afficiani  plant  layout  pkw  com- 
patant,  wall>trainad  panonnal  astura 
•paady,  pracisa  attambly  lina  produc¬ 
tion  .  .  .  lingla  shift  capacity  10,000 
ralays  par  dayl 


3  large  plants 
to  serve  you 

Ovar  50,000  squara  faat  of  floor  spoca 
.  . .  fully  aquippad  with  modam,  up-lo- 
data  production  aquipmant  including 
complala  tooling,  coil  winding,  plastic 
molding,  haot  traotbig,  glou  matolizing, 
walding,  harmatic  saoling  and  mochina 
tools  for  avary  oparation. 


unequalled 
engineering  facilities 

Extansiva  rasaorch,  laboratory,  daval- 
opmant,  typa  tast  ond  modal  shop  focili- 
tias  at  your  sarvica  any  lima.  Tast  som- 
plas  and  pilot  runs  complatad  quickly  ot 
raosonobla  coat. 


Plastic-Faced  Quality  Chart 

Transparent  plastic  sheets 
mounted  over  large  inked  charts 
permit  using  the  charts  over  and 
over  again  on  statistical  quality 
control  bulletin  boards  in  Crosley 
Division’s  Cincinnati  television  re¬ 
ceiver  plant.  Hourly  or  daily  rec¬ 
ords  are  plotted  on  the  plastic 
covering  with  a  china  marking 
crayon,  using  a  ruler  as  a  guide. 
These  can  easily  be  wiped  off  with 


Industry’s 
leading  supplier 

For  mony  yoors,  lh«  loading  wpplior  of 
•l•ctrical  and  aloctronic  ralays  to  Amor- 
lea's  foramost  industrial  organizations. 


specialized 
.  Lm  experience 

Widely  divarsWad  tochnicol  knowladga 
ocquirad  in  the  design,  development 
and  custom  manufacture  of  more  than 
1 5,000  versions  of  relays,  switches,  con¬ 
trols  and  small  electro-mechanical  as¬ 
semblies  enables  P  ft  S  to  meet  critical 
standards  at  lowest  cost. 


specialists  in  relays 
for  military  equipment 

Complete  file  of  latest  MIL  specifications. 
AH  necessary  laboratory  and  testing  in¬ 
struments  available.  Certified  test  re¬ 
ports  on  request 


STATlBinCAL 


CONTROL 


UsMIMBf  R,  M  your  flRq^lein  sencemt  Mie  develepmeiit  or  pcoductleii  ef 
etectro-meclMnical  cemponentt  far  any  elecirenk  ar  eUerIcal  apparatas.  Palter 
tk  SrvmfleW  offers  yea  the  qakkest,  aiast  practkal  and  aiast  ecaaeaik  s^atiaa. 

tend  specMcattans  far  samples,  recemmendaWans  and  qaatatlaas.  (Colalae  ■ 
aaaflahls  an  reqaesl.) 


Example  of  monthly  quality  control 
chart  with  plastic  facing.  Working  days 
in  month  are  hond-croyoned  on  plastic 
os  horisontol  scale 
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Wont  SMTS  isfermatien?  Use  pest  card  so  lost  pegs. 


.*'^»s.* 


•> 


V>t 


tar W  north . . . 

deepest  down 

Last  summer,  on  a  mission  to  supply  weather 
station  Alert  ,  the  Coast  Guard  ice  breaker 
Eastwind  reached  what  is  believed  to  be  the 
northernmost  point  ever  attained  by  a  vessel 
under  its  own  power  -  442  nautical  miles  from 
the  North  Pole. 

Under  far  different  tropical  settings  in 
1949,  a  United  States  Navy  vessel  set  another 
f«*a*e«*  to  the  "deepest  The 
E-PCE(R)850,  equipped  with  an  Edo  deep 
depth  sounder  of  advanced  design,  recorded  con¬ 
tours  of  the  Brownson  Deep  off  Puerto  Rico. 

It  was  not  the  first  time  that  sonar  had 
measured  depths  of  more  than  4000  fathoms 
from  a  stationary  position,  but  it  was  the  first 
time  that  ocean  depths  so  far  down  had  been  so 
accurately  measured  by  continuous  recordings 
while  the  vessel  was  under  way.  This  test  and 


V.  S.  C»tM  Gu4irtt  Ogtiisl  Pbttt 


Others  have  since  lead  to  the  installation  of  Edo 
depth  sounders  on  many  vessels  of  the  U.  S. 
Navy. 

The  ability  of  Edo  equipment  to  measure 
depths  from  zero  to  6000  fathoms  is  the  result 
of  highly  significant  research  and  development 
in  the  electronic  laboratories  of  the  Edo  Cor- 
poration  where  the  most  up-to-date  develop¬ 
ments  in  electronics  are  blended  with  more 
than  a  quarter  of  a  century  of  precision  manu¬ 
facturing  know-how  -  just  one  reason  why  Edo 
has  come  to  be  known  as  a  leader  in  the  appli¬ 
cation  of  electronics  to  under-water  detection 
equipment. 


EDO  CORPORATION  •  COLLEGE  POINT,  N.Y. 
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BRUSH 

ANALYZER 


STRAIN 

GAGE 


TESTED 

MOUNT 


BRUSH 

RECORDER 


VIBRATION  STUDY 

•avos  time  and  money  with  Brush  Analyse 

Here,  in  the  plant  of  a  large  automotive  manufacturer,  this 
test  of  vibration  characteristics  of  rubber  engine  mounts 
requires  no  laborious  plotting  of  test  data.  The  shock  mounts 
are  tested  under  dynamic  conditions.  Using  strain  gages  on 
the  actuating  driver,  the  Brush  Recording  Analyzer  charts 
test  results  instantaneously  while  the  test  is  underway.  Saves 
valuable  engineering  time,  and  the  charts  provide  a  complete 
history  of  test.  Find  out  how  you  can  simplify  the  solving  of 
many  electrical  and  mechanical  test  problems  with  Brush 
Instruments.  Write  for  bulletin  F-618. 

For  the  finest  electronic  products  for  instrumentation, 
acoustics,  piezoelectric  materials,  ultrasonics  and  magnetic 
recording— look  to  Brush.  Brush  Electronics  Company,  Dept. 
K-1,  3405  Perkins  Avenue,  Cleveland  14,  Ohio. 


BRUSH  ELECTRONICS 

ELECTRONIC  INSTRUMENTS  FOR  INDUSTRY 
RIEZOELECTRIC  MATERIALS  «  ACOUSTIC  DEVICES 
ULTRASONIC  EQUIPMENT  .  TAFE  RECORDERS 
RECORDING  EQUIPMENT 


COMPANY 

fermtrly 

Thi  Brush  Dntlehmtnt  Ct. 
Brush  EUctronirs  Company 
is  an  oporatint  unit  of 
CUvitt  Corporation 


PRODUCTION  TECHNIQUES  (continued) 

a  cloth  at  the  end  of  the  time  period 
for  the  chart,  to  put  on  new  scale 
values  and  new  curves.  A  thumb¬ 
tack  with  the  letter  Q  on  it  is 
pushed  in  each  time  the  curve  hits 
zero,  to  emphasize  perfect  work. 
Monthly  averages  are  added  in 
crayon  at  the  left  of  the  chart. 


Cutting  and  Stripping 
Long  Leads 

Addition  of  a  solenoid-operated  V 
trough  at  the  output  end  of  a  stand¬ 
ard  Artos  wire  cutting  and  strip¬ 
ping  machine  makes  it  possible  to 
catch  and  collect  long  wires  auto¬ 
matically  without  getting  them 
tangled.  This  enabled  one  operator 
to  handle  three  such  machines  in 
Crosley’s  Cincinnati  television  re¬ 
ceiver  plant. 

In  one  setup,  the  machine  makes 
two  14i  in.  pas.ses  and  then  cuts,  to 
obtain  a  29  in.  lead.  This  lead  slides 
down  the  added  V  trough  smoothly 
because  of  the  downward  slant  and 
smooth  surface  of  the  trough.  After 
cutting,  solenoids  puli  the  hinged 
sides  of  the  trough  apart,  dropping 
the  lead  neatly  on  a  collecting  table 
underneath.  Two  snap-action 
switches  were  added  to  the  machine 
to  insure  that  the  trough  opens 
only  after  the  wire  has  been  cut 
and  not  after  a  pass. 

In  contrast,  a  new  model  CS-10 
machine  for  cutting  long  leads  is 
also  shown.  This  machine,  made  by 
Artos  Engineering  Co.  of  Milwau- 


Siandard  Ariot  machla*  with  a  V  trough 
ior  catching  long  loads 
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actual  size 


PYROFERRIC  IRON  CORES 
are  scientifically  numufacturedy 
under  strictest  quality  controls 
and  rigid  maintenance  of  close 
electrical  and  mechanical  tolerances* 


PYROFERRIC  services 
are  available  for  the  engineering 
of  your  core  production  requirements  . . . 
your  letterhead  request  for  Catalog  22B 
will  bring  you  complete  information 
including  the  manufacture  of  iron 
cores,  their  electrical  properties, 
materials,  design  considerations, 
standardization  data,  uses 
and  other  helpful  information. 
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For  SPECIFIED  PERFORMANCE 

Specify  JELLIFF  RESISTANCE  WIRE 

A  WIDE  RANGE  OF  ALLOYS  . . . 
A  WIDE  RANGE  OF  EXPERIENCE  . . . 
COMPLETE  CONTROL  OF  MANUFACTURE . . . 

make  JELLIFF  the  ideal  source  of 
Resistance  Wire  to  assure  your  Product's 

Performance  According  to  Specs. 


Do  You  Want  to  Measure 
Or  Generate  Any  Frequency 

From  20  -  640  M.C* 
Within  10  Parts  Per  Million? 


pnchion  resistors — rheostats — 
relays — thermocouples — ohmmeters 
— bridges — high-temperature  fur- 
ttaces  can  all  benefit  from  the 
PLUS-PERFORMANCE  of 
JELLIFF  RESISTANCE  WIRE 


.IS  •  |llfl«alS«  •  Iff. 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN 


.  % 


Detailed  Enquiries  Welcomed.  Address  Dept.  17. 


Direct  Reading  VHP  Frequency 
Meter  Model  FM-3 

Accuracy: .  d:  0.001  % 

Stability:  .  d:  0.001  % 

Rosotability:  ...  db  0.0005  % 

*Uncl*r  certain  conditions  can  bo  used 
bolow  30  me  and  abovo  640  me. 

-6ERTSCH  PRODUCTS- 

INC. 

11 846  Mississippi  Avoiwo 
P.O.  Box  13856 
los  Angolos  35,  California 
1.  Caii.0..  AtiM  RsdI.  C«e.  LM.,  Tmnto. 


Over  85%  of  the  torque  wrenches 
used  in  industry  are 


•  Permanently  Accurate  i 

•  Practically  Indestructible 

•  Faster— Easier  to  use 

•  Automatic  Release 

•  All  Capacities 

in  inch  ounen  .  .  ■  inch 
pounds  .  .  .  f  oot  pounds 
(All  Sires  from  0-6000 
Ft.  lbs. 
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Hold  Tubes  in  Sockets 
under  all  Yibrafion, 
Impact  and 
Climatic 

Conditions  i 


Special  machtn*  ior  automotlcallr  cut¬ 
ting  and  stripping  Inods  up  to  45  fMt 
long 


kee,  Wis.,  is  available  in  six  dif- ! 
ferent  models  havinsr  various  cut-j 
ting  ranges  and  production  rates. 
Three  of  the  models  are  capable  of 
cutting  400  45-foot  lengths  per 
hour,  and  up  to  1,200  pieces  per 
hour  in  shorter  lengths  down  to  a 
minimum  of  40  inches.  These  ma¬ 
chines  use  a  travelling  gripper  to 
pull  out  the  desired  lead  length,  and 
have  hooks  to  catch  and  collect  the 
cut  wires. 


Three-Iron  Soldering 

Three  soldering  irons  are  mounted 
with  points  up  to  speed  sold¬ 
ering  of  contacts  to  cavity  sections 
for  the  RCA  type  6794  fixed-tuned 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it’s  secured  by  a 
Birtcher  Tube  Clamp.  'The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes:  glass  or  metal— chassis  or 
sub-chassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

Vritt  for  samples,  catalogue  and  price  lists. 

THE  BIRTCHER  CORPORATION 
4371  Vallay  Blvd. 

Lot  Angolot  32,  Calif. 


ProtoctiT*  BMtal  cag«  mclotM  ikxM 
Ttrtlcally  monnltd  •toctric  toldtring 
iront  haring  machintd  Upt  on  which 
thro*  corily  aoctlont  art  rotting 


Wt  nrg  tpMially  ortanistd  to  handlo  diract 
anquiriat  and  ordtra  from  U.S.A. 

Billod  in  dollara.  tottlamant  by  your  chock. 
CABLE  OR  AIRMAIL  TO-DAY 


Want  more  information?  Um  post  cord  on  tost  pogc. 
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—  the  ideal  way  to 
couple  variable  elements 
to  their  controls 


(contiHycd) 
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oscillator  triode  for  1,680-mc  radio¬ 
sonde  service.  The  operator  solders 
at  one  position  while  the  other  two 
positions  are  heatini?.  She  then  re¬ 
moves  the  soldered  piece,  replaces 
it  with  an  unfinished  piece  and  pro¬ 
ceeds  to  solder  at  the  next  position. 

A  heavy  asbestos  top  plate  mini¬ 
mizes  burning  of  fingers  as  the 
operator  removes  soldered  pieces 
and  places  new  ones  over  the  ap¬ 
propriately  machined  tips  of  the 
soldering  irons.  Three  working 
positions  give  sufficient  time  so  the 
operator  can  solder,  unload  and  load 
continuously. 


Here  are  some  of  the  advantages  you  gain 
by  using  S.S. White  remote  control  flexible 
shafts  to  control  parts  that  require  opera¬ 
tional  adjustment: 


Capacitor  Test  Set 

Incoming  inspection  of  capacitors 
to  check  for  adherence  to  tolerances 
is  carried  out  with  a  rugged  bridge- 
type  test  .set  in  the  Tarrytown, 
N.  Y.  plant  of  Simmonds  Aeroces- 
sories  Inc.  Preliminary  sorting  and 
checking  facilitates  production  of 
electronic  fuel  gages  by  making 
available  the  exact  capacitor  values 
needed. 

The  bridge  is  constructed  in 


LOWIR  COST.  One  S.S.White  flexible  shaft 
can  replace  an  entire  system  of  bevel  gears, 
universal  joints,  pulleys,  straight  shafts, 
etc.,  resulting  in  substantial  savings  in 
costs  and  assembly  time. 


An  S.S.Whlt»  fl0*lbl0  thoh  i$  a  sImpU, 
0eoH0mleal  way  to  bring  control 
around  a  turn.  Horo'i  how  on*  do- 
rignor  did  It  In  bringing  control  to  on 
othorwigo  Inaccottiblo  rotary  gwitch. 


■ASH!  AMIMBIY.  S.S.White  flexible 
shafts  are  furnished  as  ready-to-install 
units.  Just  couple  one  end  to  the  control 
knob— the  other  end  to  the  controlled  pan 
—and  the  assembly  is  complete.  No  skilled 
assembly  operations  are  required. 


OIIATIR  DfSiaN  rRUDOM.  Mounting 
control  knobs  and  variable  elements  in  the 
most  favorable  locations  is  easy  when  you 
couple  them  with  S.S. White  flexible  shafts. 
The  shafts  will  carry  control  to  any  point 
in  your  equipment. 


•INSmvi  CONTROL.  Close,  sensitive  tun¬ 
ing  is  possible  with  S.S. White  flexible 
shafts  because  they  have  been  built  ex¬ 
pressly  for  remote  control  service.  What’s 
more  they  never  lose  their  sensitivity. 


Ag  ghown  boro,  S.S.WhIto  floxiblo 
•Itoft*  ooobl*  you  to  got  a  convonlont, 
ordorly  grouping  of  control  knobg,  no 
mattor  whoro  tho  varlablo  olomontg 
or*  located. 


$mnd  for  tho  floxiblo  Shaft  Handhook- 

Tbit  256-pag*  handbook  has  complete  information  on  flexible 
shafts  inclnding  details  about  their  selection  and  application. 
Copy  tent  free  if  you  request  it  on  your  business  letterhead. 


Utinq  tost  bridge  to  chock  values  of 
mica  copocitors.  After  value  is  meas¬ 
ured,  operator  uses  rubber  dote  stamp 
to  stamp  exoct  value  In  pul  directly  on 
the  capacitor,  then  ploces  eoch  copac- 
Itor  on  the  stock  having  thot  volue. 
Units  on  bench  range  from  1,947  upl  at 
lower  left  to  high  of  1,990  mmI  at  lower 
right  with  each  pile  having  a  different 
volue 


industrial  division 

DENTAL  MFC.  CO.  p»pf.  E  K)  East  40th  St. _ 

NEW  YORK  16,  N.  Y. 
Western  District  Office  •  Times  Building,  Long  Beach,  California 
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three  sections  for  easy  servicing. 
The  5-kc  oscillator  circuit  is  shown 
in  Fig.  1,  the  bridge  circuit  is 
shown  in  Fig.  2  and  the  null  de¬ 
tector  in  Fig.  3.  The  accuracy 
achieved  with  these  circuits  is  plus 
or  minus  3  ajif  from  50  to  4,000 
|ji|xf.  Continued  accuracy  is  a.ssured 
by  frequent  checking  against  labo- 


for*-  9  Cutting  hard  and  brittl*  maUrialt  lik*  glass 
and  gormanium. 

•  Controllsd  removal  of  surface  coatings  on 
printed  circuits  and  deposited  carbon  resistors. 

#  Drilling  holes  in  thin  sections. 

#  Cutting  small  holes,  cavities  and  slits. 

•  Light  etching  and  finishing  operations. 


;  OUTPUT 
:  5,000 
i  OHMS 


FIG.  1 — Circuit  oi  5-kc  RC  oscillator 


The  S.S. White  "Airbrasive”  Unit  produces  a  cutting  aaion 
by  means  of  a  high-velocity  stream  of  abrasive  particles  which 
are  direaed  at  the  work  through  an  .018"  diameter  nozzle. 
The  cutting  aaion  is  cool  and  eliminates  the  vibration  and 
pressure  ordinarily  associated  with  other  cutting  methods. 
Furthermore,  the  accuracy  of  the  cut  is  not  affeaed  by  surface 
irregularities  of  the  work  or  by  wear,  as  might  be  the  case 
with  a  standard  cutting  tool.  The  Unit  is  ideal  for  laboratory 
work  and  can  be  readily  adapted  to  any  produaion  set-up. 

Wrtfm  for  Bvllotin  5212.  It  gives  fsdl  details  abotU  the  S.S.WInte 
Indsistrial  ''Airbrasive'’  Unit,  inclstding  specifications,  prices  and  oper^ 
ating  and  performance  data. 


FIG.  2 — Capadtonc*  bridge  circuit 
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IHENTAI  mWQ.  CO»  D»pt.  E  K)  Eatt  40th  St. 

new  YORK  16,  N.  Y. 
Western  District  Office  *  Times  Building,  Long  Beach,  California 


FIG.  3 — Circuit  oi  null  dotoctor  usod 
with  capacitor  tost  bridqo 
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ratory  standard  capacitors  that 
have  been  certified  by  the  National 
Bureau  of  Standards. 

Various  types  of  test  fixtures  are 
used  in  connection  with  the  bridge 
to  provide  quick  connections  to 
each  capacitor  in  turn.  The  fixtures 
are  designed  to  insure  precise  posi¬ 
tioning,  eliminating  measuring  er¬ 
rors  that  would  be  particularly 
serious  with  smaller  sizes  of  ca¬ 
pacitors. 


Central  Vacuum  System 
Draws  Off  Soldering  Fnmes 


Flexible  metal  tubing  about  two 
inches  in  diameter,  connected  to 
the  central  vacuum  system  in  Cros- 
ley’s  Cincinnati  television  plant,  is 
used  at  each  soldering  position  to 
keep  the  area  clear  of  fumes  pro¬ 
duced  by  soldering  operations.  The 
tubing  is  easily  bent  to  a  position 
that  is  just  a  few  inches  away  from 
the  tip  of  the  soldering  iron  and 
yet  is  out  of  the  way  of  the  oper¬ 
ator. 

When  soldering  small  parts  such 
as  the  peaking  coil  shown,  a  special 
stand  is  used  to  hold  the  soldering 
iron.  This  leaves  the  left  hand  of 
the  operator  free  to  hold  a  cluster 
of  the  small  parts  while  applying 
solder  to  each  in  turn  with  the 
right  hand  as  they  are  held  on  the 


CONTRAa  MANUFACTURING 
FACILITIES  for 


For  industry,  power  plants  and  utilities,  KIRK 
&  BLUM  can  produce  any  type  of  metal  en¬ 
closure  . . .  quickly  and  economically. 

Complete  facilities  for  fabrication  of  sheet 
steel,  plate,  light  structurals,  stainless,  alumi¬ 
num,  monel  and  other  alloys. 

Whether  you  need  a  complex  control  panel  or  a 
thousand  boxes,  send  prints  to  Kirk  &  Blum 
for  prompt  quotation.  For  complete  details . . . 
literature  on  electrical  enclosure  fabrication 
facilities  and  experience  .  .  .  write  to;  The 
Kirk  &  Blum  Mfg.  Co.,  1211  Forrer  Street 
Cincinnati  9,  Ohio. 


W  Control  Datkt  *  ln(lruiii«iil  P«n«U 
W  TurMn*,  Oanarotor  PsnaU 

•  P«w«r  OUlribttli*n,  Coniral  Panalt 

•  SwMch  0«ar  Hawtlngs  •  CvWcl«» 

•  Mochina  Batat  *  Intlrumaiil  Ponala 

•  WaoMiariwaof  Heuaingt  •  Braachinga 

•  Trantfarmar  Enclaturaa  •  Air  Duct* 

•  Stack*  •  Casing*  •  Happar* 


KtRK’BLum 

METAL  FABRICATION 


Vacuum-iyttain  dnct  uaad  to  pull  off 
toldaring  fumaa,  and  stand  for  support¬ 
ing  soldaring  iron  rigidly  at  optimum 
working  position 
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soldering  iron  tip.  The  stand  and 
clamp  are  of  the  type  used  in  chem¬ 
ical  laboratories,  and  were  pur¬ 
chased  cominercially  at  far  less 
than  it  would  have  cost  to  make 
them.  The  slide  that  locks  the 
clamp  at  the  desired  heighth  on  the 
vertical  rod  was  made  in  the  Cros- 
ley  shop.  Total  cost  of  the  entire 
holder  was  about  $2.26. 


Label-Positioning  Mirror 

To  BALANCE  out  a  moving-conveyor 
assembly  line  for  television  sets,  the 
operation  of  pasting  a  tube  layout 
diagram  on  the  back  of  the  chassis 
was  assigned  to  one  w'ork  position. 
The  back  of  the  chassis  was  facing 


Method  of  using  mirror  to  old  in  position- 
Inq  a  chassis  labol  in  Syivonia's  Buiialo 
plant 

away  from  the  operator  here,  hence 
she  could  not  see  it  and  might  pos¬ 
sibly  cover  adjustment  holes  with 
the  gummed  label. 

The  problem  was  solved  by  hang¬ 
ing  a  small  mirror  from  the  back 
shelf  of  the  bench.  The  mirror  hooks 
over  the  edge  of  the  shelf,  so  that  it 
can  easily  be  slid  lengthwi.se  or  re¬ 
moved  as  desired. 


Inserts  Protect  Threads 
Tapped  in  Copper 

Work  cx)ILS  used  with  induction 
heaters  must  be  removed  frequently 
and  replaced  with  new  coils  to  ac¬ 
commodate  differing  sizes  and 
shapes  of  parts  being  heat  treated. 
These  coils,  also  known  as  induction 
blocks,  are  secured  to  threaded 
holes  in  the  outlet  plates  of  the  out- 
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REPUBLIC 

Republic's  development  of  steel  cores  for  spooling  capac¬ 
itor  foil  can  save  you  money.  No  more  time-wasting 
cleaning  of  cores,  no  more  sorting  and  guessing  as  to 
which  supplier  owns  them,  no  more  bother  or  fuss.  Simply 
discard  Republic's  steel  cores  and  sell  them  for  scrap. 
This  is  just  one  of  the  many  little  things  that  make  it  eco¬ 
nomical  to  buy  Republic  Aluminum  Foil. 

Some  of  the  really  big  things  are  that  Republic  capacitor 
foil  has  clean,  straight  edges,  consistently  accurate  gage, 
and  that  coils  are  individually  boxed  for  protection. 
These  are  the  things  that  make  for  economy  through 
maximum  production. 

Republic  capacitor  foil  is  available  in  widths  of  1  / 4"  and 
wider,  and  in  gages  from  .00017"  to  .005", 


REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

DANBURY  CONNECTICUT 

309  W.  JocliMn  Blvd.,  Chicago  6,  IH. 
Branch  SoIm  OMkm  ^  Miuion  $1.,  San  trancitca  5,  Col. 


rr-73ll 


'^JOHNSON  ^ 
PILOT  LIGHTS 


E.  F.  JOHNSON  COMPANY 


All  the  qualities  needed  for  clear, 
positive  indication  are  available 
in  all  Johnson  Pilot  Lights.  Furnished 
from  stock  with  full  or  controlled 
brilliance;  faceted  or  smooth 
jewels,  plain  or  frosted. Colors  are 
dear,  red,  green,  amber,  blue 
or  opal. 


Outl«t  plat*  oi  Induction  heater  trans- 
ionner.  with  one  insert  portly  instolled 
and  liiteen  others  already  in  the 
threaded  hoies.  Wire-insertinq  tool  is 
shown  below 


TRUE  COLOR 
INDICATION 


147*1034  UL  Approved.  Internally 
frosted  jewel  with  plastic  backing  color 
disc  eliminates  false  indication  from  ex¬ 
ternal  light.  Color  does  not  appear  until 
lighted.  Disc  may  be  specially  imprinted 
and  arranged  for  continuous  visibility  or 
only  when  lamp  is  lighted. 


put  transformer  of  the  heater.  The 
problem  of  thread  wear  and  thread 
stripping  at  this  point  has  been 
solved  by  the  use  of  stainless  steel 
wire  inserts  made  by  Heli-Coil  Cor¬ 
poration,  Danbury,  Conn.  The 
thread  inserts  provide  much  higher 
resistance  to  wear  and  corrosion 
than  unprotected  threads,  and  per¬ 
mit  higher  loading. 

The  i-16  wire  inserts,  resembling 


1 47-1 220  UL  Approved.  For  economical, 
continuous  operation  with  neon  or  low 
powered  irKondescent  bulbs.  Double 
contact  bayonet  base  contains  series 
current-limiting  resistor.  Red,  amber  or 
door  Lucite  cop  transmits  light  with  good 
•ffkiency. 


ECONOMY  ^ 

DETACHABLE  SOCKET 


147-800  Chrome  plated  friction  jewel 
holder.  Lamp  replaceable  from  front 
or  rear  of  panel.  Socket  detachable  from 
panel  bushing.  Insulated  solder  terminals. 
For  miniature  Krew,  candelabra  Krew 
Or  bayonet  based  bulbs. 


Send  for  Catalog  973 

Select  Pilot  Lights  exactly  suited  to  your 
needs  from  the  complete  Johnson  line. 
Write  us  your  requirements  and  we  will 
be  glad  to  suggest  suitable  selections. 


147-1519  Camera  type  shutter.  Rota¬ 
tion  of  jewel  head  varies  light  from  full 
brilliance  to  off.  Uses  G6  double  contact 
bayonet  based  bulb.  Other  types  avail¬ 
able  with  polarized  discs  for  light  vari¬ 
ation. 


Exomple  of  induction  hooter  using  wire 
thread  inserts  in  transformer  panel  face. 
Fixture  in  foreground  Is  bolted  to  the 
generator  and  its  inductor  blocks  are 
mounted  securely  on  the  transformer 
panel  with  cop  screws  thot  go  into  the 
insert-protected  holes.  The  fixture 
serves  to  locot*  a  sprocket  during  heot- 
ing  and  hardening  of  its  teeth 


22t  SECOND  AVENUE  SOUTHWEST 
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coil  sprini^s,  are  inserted  with  a 
special  tool.  Once  installed,  they  in¬ 
sure  good  electrical  and  physical 
connections  between  inductor  blocks 
and  transformer  outlet  plates  in  in¬ 
duction  heating  units  such  as  those 
manufactured  by  the  Tocco  Divi¬ 
sion  of  Ohio  Crankshaft  Co.  An¬ 
other  use  for  the  in.serts,  still 
experimental,  is  for  protection  of 
threads  in  insulating  materials. 


No  matter  how  marginal  the  weather,  planea  land 
safely  on  fields  equipped  with  TVOR.  This  new 
let-down  facility  keeps  your  airport  operating 
through  rain,  low  ceilings  and  reatrictions  to 
viaibiUty — extends  its  usefulness  by  40%.  TVOR 
provides  all  the  security  of  VOR — at  U$9  them 
on«~fourth  the  coet. 

TVOR  was  developed  to  meet  the  needs  of  small 
and  medium-sized  airports.  Its  single  installation 
provides  a  terminal  omnidirectional  radio  range 
that  can  be  installed  in  an  inexpensive  shelter 
directly  on  the  airport. 

Any  plane  with  standard  VOR  instrumentation 
can  make  positive  approaches  to  a  TVOR  equipped 
field.  On  course  ingestion  is  steady.  Over  the 
station  cone  is  definite.  Fifty  watts  of  antenna 
power  provides  ample  coverage  for  omnirange 
navigation.  TVOR  ia  built  by  the  Maryland  Elec¬ 
tronic  Manufacturing  Corporation,  producers  of 
■itniUr  installations  for  the  CAA. 

The  cost  of  a  complete  TVOR  inatallation  is  leas 
than  a  quarter  that  of  VOR.  Yet  the  components 
are  of  the  same  high  quality  and  the  system  is 
given  the  same  rugged  tests! 

Corporation,  municipal  and  private  airfields  can’t 
afford  to  be  without  the  safety  and  convenience 
of  this  all-weather  let-down  facility.  Installations 
are  ready  for  90  day  delivery.  Write  or  call  today 
for  further  information.  Or  flight  test  and  inspect 
I  the  equipment  at  the  College  Park  Airfield. 


Cold  Soldering  Technique 
for  Printed  Circuits 

As  A  substitute  for  lead-tin  solders 
for  making  electrical  connections  in 
printed  circuits,  a  composition  of 
powdered  silver  and  Araldite  resin 
known  as  cold  solder  has  merit  in 
that  only  low  curing  temperatures 
are  required.  Formula  No.  1  con¬ 
sisted  of  14  grams  Araldite  101 
(made  by  Ciba  Co.),  35  grams 
DuPont  Silver  Powder  V-9  and  1.5 
grams  Araldite  Catalyst  HN-951. 
This  was  mixed  at  150  F  for  ten 
minutes.  Since  the  mixture  is  too 
viscous  (viscosity  of  vaseline)  for 
hand  mixing,  a  mechanical  means 
will  have  to  be  used  until  a  suitable 
solvent  for  lowering  the  viscosity 
is  found. 

Test  joints  for  measuring  bond 
strength  were  made  using  metal 
strips  1  in.  X  3  in.  x  0.005  in., 
cemented  together  at  the  ends  so 
that  they  overlapped  i  in.  The 
cement  was  applied  by  means  of  a 
spatula  and  the  .strips  pre.ssed  to¬ 
gether.  Specimens  prepared  in 
this  manner  were  allowed  to  cure  at 
room  temperature  over  night.  Other 
specimens  were  cured  at  100  C  for 
one  hour.  Joints  made  with  strips 
of  copper,  aluminum  and  brass 
were  tested  to  .see  if  different 
metals  had  any  bearing  on  bond 
strength.  The  specimens  were 
ruptured  on  an  Olsen  tensile  Test 
Machine.  Ultimate  shear  strength 
in  lb  per  sq  in.  averaged  1,720  for 
aluminum  to  aluminum,  1,640  for 
copper  to  copper  and  1,830  for 
brass  to  brass. 

Formula  No.  2,  using  0.5  gram 
more  catalyst  to  accelerate  curing 
time,  gave  lower  shear  strength 
values  (1,300  for  Cu-Cu  cured  1  hr 
at  100  C,  and  1,400  for  Cu-Cu  cured 
overnight  at  room  temperature). 

A  variety  of  electrical  connec- 


W«iit  mott  information?  Um  poit  card  on  last  pago. 
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Two  DIFFERENT  techniques  for 
bringing  work  to  be  soldered  up 
to  the  work  coil  of  a  high-frequency 
induction  heater  eliminate  loss  of 
time  in  waiting  for  parts  to  cool 
enough  so  they  can  be  handled. 
One  technique  uses  a  rotary  work 
table,  and  the  other  a  jig  that  holds 
sixteen  parts  at  a  time. 

In  soldering  the  seams  on  tin¬ 
plated  steel  housings  for  signal 
drops,  Federal  employs  a  rotating 
table  located  in  front  of  the  induc- 


Slx-poaitlon  pedal-oparotad  work  table 
brings  tin-plated  steel  housings  under 
work  coil  lor  soldering  oi  seams.  Strips 
oi  precut  solder  are  in  wood  box.  and 
unsoldered  housings  ore  stacked  neatly 
on  table.  Finished  housings  go  into  bin 
on  iloor  at  right  oi  operator 


PULSE  FORMI 
NETWORK 


•  Any  pulse  width  from  0.1  to  40  microseconds 


O  Any  impedance  from  5  to  500  ohms 


Any  voltage  rating  from  1000  to  25000  volts* 


Tobe  pulse  forming  networks  have  an  excellent  record  of  per¬ 
formance,  both  in  radar  sets' and  in  seasoning  equipment  for  magne¬ 
trons  and  hydrogen  thyratrons.  Our  design  experience  and  production 
facilities  assure  deliveries  to  your  schedule  requirements.  Widely  used 
networks  are  tabulated  below.  Many  others  are  available  —  write  for 
data  sheet.  _ _ 

Toil  CODIO  DIMINSIONI 

TTPI  lOINTlMCATION  (•>clyii.«  •>  ••mineU) 

i  3-0.75  -  iOOx 

•Over  25KV,  pulse-  dsn-»  ly,  «3V4«3'y4 

type  capacitors  _ ‘30.300  •  300; _ ^ 

with  external  coils  0W.3  3  *4t3  0.4  ■  soo  sowt  .  nu .  3^_ 

are  usually  rec-  oirN-4  uf  1  7 .  o.fis .  |  somt  s  »  4  »  4Vi 

ommended ;  write  _ (  *  • » •  »»o  > _ 

for  data  sheet.  sow-i  1713.30  -  600  ■  somt  3.  *.7  _ 

SC7W-4  343  3.1.0  ■  430  ■  35rT3T  10  .  4^^  .  7»i6 
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tions  were  tested  using  cold  solder 
as  the  bonding  agent.  For  example, 
several  sizes  of  composition  resist¬ 
ors  were  soldered  on  a  printed-cir¬ 
cuit  base  plate  and  the  assembly 
was  then  subjected  to  a  tempera¬ 
ture  of  —65  C.  The  soldered  con¬ 
nections  were  strong  enough  to 
withstand  pressure  applied  by  the 
fingers. 

Resistance  measurements  were 
made  on  the  cold-soldered  joint.  Re¬ 
sistance  values  of  the  joints  varied 
between  0.1  to  0.01  ohm  at  room 
temperature. 

The  information  presented  here 
was  abstracted  from  a  technical 
report,  “Development  and  Applica¬ 
tion  of  Automatic  Assembly  Tech¬ 
niques  for  Minaturized  Electronic 
Equipment”,  prepared  by  Stanford 
Research  Institute  for  the  Wright 
Air  Development  Center. 


Iiiduotioii  Soldering  Setups 


TOBE  DEUTSCHMANN 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


260 


Wont  mere  iefermation?  Um  post  card  ea  lost  page. 


January,  1953  —  ELECTRONICS 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


PRODUCTION  TECHNIQUES 


(continued) 


tion  heater.  The  operator  bru.shes 
on  flux  and  places  a  strip  of  tape 
solder  along  the  seam,  then  sets  the 
piece  on  the  work  table  at  the  posi¬ 
tion  just  ahead  of  the  heating  coil. 
He  then  operates  the  foot  pedal  to 
move  the  piece  under  the  coil  and 
turn  on  the  generator.  An  elec¬ 
tronic  timer  controls  the  soldering 
interval;  it  takes  about  2  seconds 
for  the  solder  to  melt  and  fill  the 
seam. 

The  six-position  work  table  al¬ 
lows  ample  time  for  the  solder  to 


The  Tobe  Type  1600  Power  Line  Filter  utilizes  the  efficient,  feed-thru 
design  to  provide  high  attenuation  over  a  broad  frequency  band.  In¬ 
stallation  is  rapid  and  easy  ^ —  the  threaded  bushing  permits  mounting 
and  grounding  in  a  single  operation.  Feed-thru  construction  places  the 
shield  afforded  by  the  metal  mounting  surface  between  filtered  and 
unfiltered  circuits. 

FEATURES 

•  Handles  10  amperes  at  125  volts  a.c.,  O-IOUO  C.P.S. 

•  High  attenuation  —  150  KC  to  1000  MC 

•  Low  voltage  drop 

•  Low  temperature  rise  at  full  load 

•  Operates  at  ambients  from  —  40*C  to  +85*C 

•  Compact  —  3 Vi  inches  long  by  inches  diam. 

•  Hermetically  sealed 

•  1  Hill  llKHiiiacjiiSritia 

salt-spray  resistance  f  ^  I  ill 


II9  used  to  push  ooeb  oi  IS  popor  ca¬ 
pacitors  in  turn  botwson  loops  oi  work 
coil  to  obtoin  soldorod  hormotic  soal 


harden  and  cool.  The  finished  piece 
is  removed  just  before  a  new  piece 
is  put  on.  Clearance  between  the 
piece  and  the  lower  edge  of  the 
work  coil  is  inch.  A  fluorescent 
tube  hung  in  the  electromagnetic 
field  of  the  generator  lights  up 
when  power  is  on,  to  serve  as  an 
indicator  and  a  warning  that  the 
equipment  is  energized. 

End  plates  of  metalized  paper 
capacitors  are  hermetically  sealed 
to  the  metal  housings  by  induction 
soldering  in  Astron’s  plant.  A 
simple  jig  having  holes  drilled  part 
way  through  a  wood  crossbar  to 
take  16  capacitor  units  is  used  to 
bring  each  part  in  turn  to  the  work 
coil.  The  operator  energizes  th* 
machine  by  foot  pedal  each  time  a 
part  is  in  position.  A  power  appli¬ 
cation  of  a  few  seconds  is  adequate 
to  fuse  the  circular  solder  preform, 
thus  soldering  the  housing  to  the 
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•  SPROCKET 


•  GROUND  THREADS 


1021  PARMELE  STREET,  ROCKFORD,  ILLINOIS 


M.inufacUirpd  to  meet  material,  work 
manship  and  linish  requirements  of 
Army  Navy  specifications 


Accessories  Internal  tiaminp,  partitions, 
trays  and  wood  chucks  as  required 


Complete  facilities  under  one  roof 
for  quality  mass  production,  including; 
Heliarc  weldmp,,  baking  and  tinishmp 
Whistlei  and  Wiedermann  equipment 
lor  short  runs  Tool  and  d  e  enp.neer  ng 
and  designiiyg  Completely  conve/pii/ed 
tini'.tiing  facilities  large  assoitment  of 
stoi  k  and  stx'ci.il  dies  foi  radio  and 
television  and  eliy'lronic  field  ■ 

Mefol  Products  Corp.  '  - 

2973  Cropscy  Ave.,  Brooklyn  14,  N.  Y  •  CO  6  5100 

P»iC*isiON  SHLfT  MtlAl  erroour  1-.  MASS  PRODUCIION  SPICIAHSIS 


VVfifi*  for,  Cafotoij  anc/  Pin*'  tuf  ' 
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outer  ring  of  the  glass-to-metal  seal 
for  the  lead.  Each  part  is  left  in 
position  for  about  15  seconds  to 
permit  the  solder  to  harden,  before 
the  jig  is  pulled  back  and  moved 
for  soldering  of  the  next  part. 

After  leads  have  been  soldered 
to  one  end  of  a  batch  of  16  capaci¬ 
tors,  each  unit  is  pulled  out  and 
turned  over  in  the  jig  for  soldering 
of  the  other  leads.  The  finished 
leads  project  downward  through 
small  holes  in  the  center  of  each 
large  hole. 


Special  Shapes  and  Features.’  .  .  .  Tolerances  within 
.0005"  . . .  Let  our  experience  in  supplying  precision 
small  and  medium  sized  gears  with  such  features 
solve  these  produaion  problems  for  you  . . .  Ask  for 
quotation  on  your  job  specifications.  Circular 
on  Request. 


Parts-Mounting  Fixture 

Bolting  of  four  large  components 
to  an  auto-radio  chassis  is  speeded 
through  use  of  a  simple  positioning 
fixture  that  holds  the  parts  upside- 
down  in  their  correct  final  positions. 
The  chassis  can  then  be  placed  over 
all  of  them  in  one  operation.  Nuts 
are  quickly  applied  with  an  air  gun, 
after  which  the  mounting  tabs  for 
the  electrolytic  capacitor  are 
twisted. 

Wherever  feasible,  magnetic 
chucks  are  used  in  air  guns  to  hold 
the  mounting  nuts.  A  small  piece  of 
Alnico  in  the  chuck  provides  ample 
lifting  power  for  steel  Palnuts. 

When  driving  brass  nuts,  a  large 
piece  of  beeswax  is  kept  alongside 
the  working  position.  The  driver  is 
jabbed  into  this  after  about  each 
dozen  nuts,  to  maintain  the  sticki¬ 
ness  required  to  grip  the  nut. 


Mll.».333A 
JOINT  ARMY-NAVY 
SPECIFICATIONS 


SPARE  AND  REPAIR 


Flxlur*  uMd  la  SyWonla't  Bulialo  ploat 
to  hold  two  l-f  tranaionnon.  an  tloctro- 
lytlc  copacilor.  a  vibrator  and  a  vibrator 
tronaformor  ao  that  tbo  chaaala  con  bo 
placod  ovor  all  oi  thorn  at  onco 
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i  ‘  St*  »•  tmitt 

Amikkah  TiiivisiON  t, Radio  Co 

SAINf  PAUt  \  MINN(SOfA-U  S  A  . 


JFD  MFC.  CO. 

IIOOKITN  4.  N.T. 
lUSOKHIIST  4  4211 

world's  largest  manufacturer 
of  tv  antennas  &  accessories 

leading  manufacturers  use 

JFD  PISTON  TYPE  VARIABLE  TRIMMER  CAPACITORS 

in  both  civil  and  military  equipment 


NO  OTHER  LIR^E  IT! 

19  Spring  loaded'  piston  made  of  special 
invar  alloy  having  extremely  low  tem¬ 
perature  coefficient  of  expansion. 

•  Silver  band  fused  to  exterior  of  precision 
drawn  quartz  or  glass  tube  serves  as 
stationary  elearode. 

•  Piston  dimensional  accuracy  is  held  to 
close  tolerance  maintaining  minimum  air 
gap  between  piston  and  cylinder  wall. 
^  •  Approximately  zero  temperature  coeffi- 
—  cient  for  ouartz  and  ^  50  P.P.M.  per 
degree  C.  tor  glass  units. 

•  "Q"  racing  of  over  1000  at  1  me. 

•  Diclearic  strength  equals  1000  volts  DC 
at  sea  level  pressure  and  500  volts  at  3.4 
inches  of  mercury. 

>1.  •  10,000  megohms  insulation  resistance 

^  minimum. 

•  Operating  temperatures,  —55  C.  to  -1-125 
C.  with  glass  dielearic.  And  —55  C.  to 
-1-200  C.  with  quartz  dielearic. 

•  Over  100  megohms  moisture  resistance 
after  24  hours  exposure  to  95%  humid- 
z.-..  ity  at  room  temperature. 

Write  for  Form  No.  199 


AC  CURRENT 


Developed  and  produced  for  maou^Kturera  of  clecttooic  oompooeots 
and  other  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
to  make  suggestions  and  recommendations. 

BIWAX  CORPORATION  SKOKII,  IUl7oiS 


For  Invofting  0.  C.  to  A.  C.  ,  .  • 
Spaciolly  Dasignad  for  oparoting  A.  C 
Radios,  Talavision  Sals,  Ampliflars,  Ad- 
drass  Systams,  and  Radio  Tast  Equip-  J 
mani  from  0.  C.  Voltogas  In  Vahidat, 

I  Ships,  Troins,Ptanatond 
\  InD.COitfricts. 


WASHER  SPECIALISTS  for  nearly 
half-a-ceniury.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurate,  and  highly  reliable 
source  for  washers,  also  ali  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD’S  CATALOG  ON  FILE; 
write  for  iL 
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Junction  Transistors 


Raytheon  Meg.  Co.,  55  Chapel  St., 
Newton  58,  Mass.,  announces  the 
immediate  availability  of  two  pnp 
germanium  junction  transistors 
types  CK721  and  CK722.  Although 
CK722  may  be  had  in  production 
quantities,  CK721  will  be  limited  in 
quantity  until  April  1953.  Both 
types  have  noise  factors  averaging 
22  db  at  1,000  cycles.  Tjrpe  CK721 
has  an  average  power  gain  of  38 
db  while  CK722  averages  30  db. 
The  units  require  a  volume  of  0.03 
cu  in.  and  leads  may  be  soldered  or 
welded  into  the  circuit  or  cut  for  in¬ 
sertion  into  standard  subminiature 
sockets. 


IIHF  Transmission  Line 


Anaconda  Wire  &  Cable  Co.,  New 
York  4,  N.  Y.,  has  developed  a  new 
all-weather  uhf  transmission  line 
for  tv  service.  Known  as  type  ATV- 
270,  the  line  serves  as  lead-in  from 


roof-top  to  receiver.  Design  char¬ 
acteristics  include  a  high-strength 
Copperweld  conductor  surrounded 
by  polyethylene  spiral  thread  that 
acts  as  a  centering  medium,  allow¬ 
ing  the  conductor  to  float  within  its 
individual  polyethylene  tube.  The 
brown  polyethylene  jacket  assures 
better  protection  against  weather 
and  greater  resistance  to  abrasion, 
assuring  longer  life  of  lines  and 
greater  protection  against  mechani¬ 
cal  damage.  The  new  cable  has  been 
tested  and  found  equally  reliable 
over  the  entire  range  of  both  vhf 
and  uhf  channels.  Considerable  sav¬ 
ings  on  critical  materials,  particu¬ 
larly  on  copper,  are  represented  in 
the  new  line. 


TV  Scanner 

Federal  Telecommunication  Lab¬ 
oratories,  Inc.,  Nutley,  N.  J.,  has 
developed  an  improved  version  of 
its  Poly-Efex  Scanner,  FTL-93A, 
for  tv  station  application.  Incor¬ 
porating  advanced  circuits  and 
expanded  operational  features,  the 
scanner  new  allows  a  single  oper¬ 
ator  to  take  complete  charge  of  a 
station’s  program  sources  and  to 
present  them  in  the  most  effective 
manner.  The  unit,  basically  a  dual 
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flying  spot  scanner,  has  in  addition 
to  its  two  self-contained  .slide 
sources,  a  four-channel  video  swit¬ 
cher  and  a  special  effects  or  mont¬ 
age  section.  An  integral  gamma 
correction  circuit  has  been  built 
into  the  unit  to  compensate  for  the 
nonlinearity  of  the  raster  produced 
by  the  c-r  tube.  This  gives  an  over¬ 
all  effect  of  greater  contrast  range. 


Sensitive  Relay 

Neomatic,  Inc.,  Los  Angeles, 
Calif.,  announces  the  sensitive  re¬ 
lay,  a  hermetically  sealed  unit  es¬ 
pecially  well  adapted  for  use  with 
transistors  and  germanium  diodes. 
The  hermetic  seal  may  be  either  air 
or  an  inert  gas.  Sensitivity  runs  as 
low  as  10  mw  and  the  unit  will  oper¬ 
ate  as  low  as  0.0008  ampere.  Con¬ 
tacts  are  spdt  to  3  amperes,  24  v 
d-c;  115  V  a-c,  noninductive.  Coil 
resistances  are  available  from  4  to 
20,000  ohms.  Standard  tempera¬ 
ture  range  is  —55  C  to  -f  85  C.  The 
unit  is  noteworthy  for  high-speed 
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ITS  A  TRUE 
BLUE-RIBBON 


SYIVANIA  PiaURE  TUBES 

Lasted  Longer  than  others  tested! 


TUBE 


BEST  IN 
OVER-ALt 
POINT 
QUAUTV! 


SYLVANIA 
OUTLASTED 
ALL  TUBES 
TESTED 


Only  Sylvania  tubes  showed  NO  FAILURES 
after  1400  hours  ...  at  accelerated  voltages 


Exhaustive  tests  conducted  under 
the  supervision  of  an  outside  impar¬ 
tial  laboratory,  the  United  States 
Testing  Company,  showed  Sylvania 
Picture  Tub^  lasted  longer  than 
any  others  tested. 

These  tests  included  the  picture 
tubes  of  nine  leading  manufactur¬ 
ers.  All  tubes  were  placed  in  identi¬ 
cal  test  racks  and  tested  under  iden¬ 
tical  accelerated  voltages.  At  the  end 
of  1400  hours,  only  the  Sylvania 


Picture  Tubes  showed  no  failures. 

These  tests  definitely  establish  the 
outstanding  dependability  of  Syl¬ 
vania  Picture  Tubes.  They  prove 
that  these  tubes  will  best  uphold 
your  reputation  for  fine  performance 
in  the  sets  you  manufacture,  sell  or 
service.  Send  today  for  complete  de¬ 
tails  about  Sylvania  Picture  Tubes. 
Sylvania  Electric  Products  Inc., 
Dept.  3R-1001,  1740  Broadway, 
New  York  19,  New  York. 


TESTS  COMDUCTED 
BY  US.  TESTING 
COMPANY 


SYIVMIA^ 


RADIO  TUKSi  TEUVISION  PICTURC  TUBESi  ELECTRONIC  | 
PROOUCTS;  ELECTRONIC  TEST  EQUIPMENTS  aUORESCENT  I 
TUBES.  FIXTURES,  SIGN  TUBING,  WIRING  DEVICESj  LIGHT  I 
BULBS;  PHOTOUMPS;  TELEVISION  UTS  ! 
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operation,  operating  as  rapidly  as 
2  to  3  milliseconds,  depending  some¬ 
what  upon  coil  inductance.  Its  small 
size  is  an  additional  feature. 
Weight  is  2.14  oz. 


Weather  Sensing  Equipment 

Motorola,  Inc.,  4545  W.  Augusta 
Blvd.,  Chicago  51,  111.,  has  developed 
a  weather  sensing  unit  known  as 
the  Snow  Detector.  Designed  prim¬ 
arily  for  the  de-icing  of  microwave 
antennas,  it  also  has  numerous 
other  applications.  The  unit,  only 
7i  in.  in  diameter,  detects  precipi¬ 
tation  when  the  ambient  tempera¬ 
ture  drops  below  37  F.  Fully 
automatic,  it  will  turn  on  heating 
elements  whenever  icing  conditions 
exist.  Up  to  30  amperes  at  117  v 
a-c  can  be  switched  without  external 
relays.  The  heaters  will  then  remain 
on  until  the  icing  hazard  is  past, 
being  automatically  turned  off  by 
the  detector. 


Regululeil  Rectifier 

Inet,  Inc.,  8655  South  Main 
St.,  Los  Angeles  .3,  Calif.,  has 
announced  a  new  type  of  high- 
performance  a-c  to  d-c  regulated 


rectifier.  Named  the  MagniVolt, 
it  combines  ruggedness  and  close 
regulation  of  low  voltage  in  a 
highly  dependable  low-cost  unit. 
Regulation  by  the  instrument  is 
better  than  1.0  percent  for  no  load 
to  full  load  with  ±  10-percent  a-c 
line  variation.  Response  is  faster 
than  0.2  second,  even  under  extreme 
contrast  of  load  conditions.  The 
rms  ripple  is  less  than  1.0  percent. 
The  MagniVolt  is  designed  to  oper¬ 
ate  on  115  v,  single  phase,  60-cycle 
current.  It  is  built  in  standard 
models  ranging  from  1.2  v  to  28.0  v 
and  from  2.6  amperes  to  30.0 
amperes.  It  features  a  magnetic 
amplifier  that  contains  no  moving 
parts  or  vacuum  tubes. 


Radio  Laboratories,  Inc.,  1846 
Westlake  Ave.  North,  Seattle  9, 
Wash.  Model  75  transmitter  was 
designed  for  marine,  aeronautical 
and  fixed  station  use.  Any  two  fre¬ 
quencies  may  be  monitored  simul¬ 
taneously,  using  the  crystal  receiver 
for  one  and  the  tunable  receiver  for 
the  other.  The  crystal  receiver 
features  a  new  improved  noise  limi¬ 
ter,  a  variable  squelch  circuit,  plus 
automatic  blanking  of  the  tunable 
receiver.  When  a  carrier  is  received 
on  the  crystal  receiver  it  electroni¬ 
cally  disables  the  tunable  receiver  so 
the  message  may  be  clearly  received. 
The  transmitter  features  eight  inde¬ 
pendent,  separately-tuned  channels 
for  maximum  efficiency.  Also  avail¬ 
able  are  35  watts  of  audio  for 
paging,  public-address  or  deck  horn 
operation. 


Voltage  Tester 

Holub  Industries,  Inc.,  413  De- 
Kalb  Ave.,  Sycamore,  Ill.,  has  an¬ 
nounced  a  voltage  tester  having 
only  one  test  lead  and  other  new 
design  features.  It  is  called  the  Hi- 
Test  and  indicates  a-c  or  d-c  voltage 
from  116  to  600  v.  The  second  test 
prod  is  permanently  mounted  in  one 
end  of  the  tester  making  it  easy 
to  hold  the  tester  in  one  hand  and 
still  press  the  prod  firmly  against 
contact  or  wire.  The  voltage  scale  is 
located  in  the  end  of  the  tester 
opposite  the  prod  where  it  is  always 
in  full  view.  Flashover  between 
ends  of  the  solenoid  coil  is  com¬ 
pletely  eliminated  as  the  wires  are 
brought  out  of  the  case  at  opposite 
ends  of  the  coil.  Overall  length  of 
the  tester  is  8J  in.;  test  lead  with 
4-in.  plastic  handle,  48  in. ;  and 
weight,  with  carrying  case,  10  oz. 


Selenium  Rectifier 
Power  Supplies 

Rapid  Electric  Co.,  2881  Middle- 
town  Road,  New  York  61,  N.  Y., 
has  announced  a  new  line  of 
selenium  rectifier  power  supplies 
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the  RIGHT  COMBINATION  for 

maximum  performance  at  minimum  cost 


audiotape 


that  meets  the  most  exacting 

profession  a  /  requ  i  rern  en  ts 


NEW  7"  REEL 

that  eliminates  the 


NO  SPLICES.  As  always,  plastic-base  Audiotape 
in  1200  and  2500  ft  reels  is  guaranteed  splice-free. 

NO  FRICTION  SQUEAL.  Perfected  anti-fric. 
tion  process  eliminates  annoying  tape  squeal— prevents 
“tackiness"  even  under  extreme  temperature  and 
humidity  conditions. 

MINIMUM  DISTORTION.  Audiotape’s  oxide 
coating  is  especially  formulated  to  give  maximum 
undistorted  output.  Comparative  tests  show  its  marked 
superiority  in  this  respect. 

MAXIMUM  UNIFORMITY.  All  7"  and  10* 
reek  of  plastic-base  Audiotape  are  guaranteed  to  have 
an  output  uniformity  within  =t:V«  db  —  and  a  reel-to- 
reel  variation  of  less  than  db.  And  there’s  an 
actual  output  curve  in  every  5-reel  package  to  prove  it! 


PRECISION  TIMING.  Improved  reel  design 
with  2V«'  hub  reduces  timing  errors  by  eliminating 
the  tension  and  speed  changes  formerly  encountered 
at  the  beginning  and  end  of  the  winding  cycle.  Ratio 
of  OD  to  hub  diameter  is  the  same  as  the  standard 
NAB  2500  ft  reel. 

CONSTANT  PITCH  is  another  advantage  of 
the  new  reel  design  resulting  from  the  more  uniform 
tape  speed  throughout  the  winding  cycle. 

SLOWER  ROTATIONAL  SPEED,  due  to 
larger  hub  diameter,  minimizes  vibration  and  avoids 
possible  damage  to  tape  on  fast  forward  and  rewind. 

REDUCED  HEAD  WEAR  can  also  be  ex- 
pected,  because  the  maximum  tape  tension  is  ma¬ 
terially  decreased. 


fiiuilotnpe  gives  you  all  these  advantages  at  no  extra  costl 


This  new  1200  ft  plastic  reel  with  2V«*  diameter  hub 
is  now  being  supplied  on  all  orders  for  7'  reels  un¬ 
less  otherwise  specified ...  at  no  increase  in  price. 
Remember  —  with  Audiotape,  there’s  only  one  qual¬ 
ity— the  finest  obtainable!  Audiotape  is  available  in 
all  standard  size  reels  from  150  to  5,000  feet 


AUDIO  DEVICES,  Inc. 

444  Madison  Avo.,  Now  York  22,  N  Y. 

Upon  tops.  IS  iMl  40tli  tf.,  N«w  Imk  U,  N.T..  OMm  "AMAt" 
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ELECTRONICS  — Jamiery,  1953 


Want  mar*  intormation?  Um  post  cord  so  lost  papc. 


NEW  PRODUCTS 


(continued) 


CTRP’s* 


In  a  recently  published  document*, 
reference  was  made  to  the  "Cyclic 
Thermal  Response  Pattern  — 
CTRP”.  The  significance  of  this 
concept  was  overlooked  by  many 
who  believed  the  publication  was 
not  a  serious  work.  The  error  un¬ 
doubtedly  springs  from  the  rather 
free  (hand)  treatment  of  the  block 
and  pictorial  diagrams. 

Actually,  the  CTRP  concept  arose 
in  an  effort  to  make  sense  out  of 
one  of  the  worst  difficulties  faced 
in  trying  to  expand  manufacturing 
capacity  enough  to  satisfy  the  cur¬ 
rent  military  demand. 

The  response  of  sensitive  relays  to 
variable  ambient  temperature 


varies  considerably  both  between 
individuals  and  types.  In  the  CTRP 
diagram,  successive  vertical  lines 
represent  relay  response  at  succes¬ 
sive  extremes  of  ambient  tempera¬ 
ture.  Top  and  bottom  lines  trace 
excursions  of  pull-on  and  drop-out 
values. 

Often  the  Pantographic  tendency 
overshadows  the  Bellows  factor 
and,  not  infrequently,  neither  one 
emerges  above  the  "thermal  noise 
level”.  The  sensitive  relay,  how¬ 
ever,  is  like  the  bumblebee  which, 
cheerfully  unaware  of  the  aero¬ 
dynamic  facts  of  life,  goes  right 
ahead  and  flies!  With  no  really 
good  excuse,  thousands  of  them 
operate  with  reasonable  reliability. 


*See  "Tri-Stable  Two-Stage  Caloriferer  with  Biased  Viewpoint  Adjustment” 
—Sigma  Instruments,  Inc.  publication. 

SIGMA 

SIGMA  INSTRUMENTS,  INC. 

et  PRARI.  HT.,  HO.  BBAINTKKK.  BOSTON  SR.  MASH. 


designed  for  installation  at  indivi¬ 
dual  work  stations.  Each  of  the 
two  models  currently  in  production, 
a  300-watt  unit  and  a  500-watt  unit, 
operates  from  a  115-v  60-cycle  line, 
I  and  furnishes  from  90  to  136  v 
j  of  filtered  d-c  output.  Output  volt¬ 
age  may  be  varied  in  approximately 
,  equal  steps  by  a  5-position  tap 
switch.  Output  ripple  is  less  than 
5  percent  at  full  load.  Both  units 
are  rated  for  continuous  duty  at 
full  load.  Over  load  protection  is 
built  into  the  circuit. 


Ball  Relay 

Magnex  Corp,,  90-28  Van  Wyck  Ex¬ 
pressway,  Jamaica  18,  N.  Y.,  has 
announced  a  shock-proof  hermetic- 
j  ally-sealed  relay  of  unique  design, 
capable  of  operating  at  speeds  over 
100  cps,  for  use  on  d-c  circuits.  It 
^  uses  magnetic  balls  as  the  contact 
,  medium  providing  new  contact 
I  surfaces  on  each  operation  and  pre- 
I  venting  misoperation  under  vibra- 
I  tion  in  l(x;ations  such  as  aircraft 
and  automobiles.  A  special  non¬ 
magnetic  plating  on  the  balls  and 
I  the  pole  pieces  provides  a  long  life 
contact  and  avoids  sticking  caused 
by  current  interruption.  The  spe- 
!  cial  material  used  also  prevents 
contact  holding  due  to  residual 
magnetism.  The  pole  pieces  are  in¬ 
sulated  from  each  other  and  are  the 
terminals  of  the  circuit  to  be  closed. 


Carbon  Film  Resistors 

Chase  Resistor  Co.,  9  River  St., 
Morristown,  N.  J.,  is  producing  two 
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Beckman  Instruments,  Inc.,  2200 
Wright  Ave.,  Richmond,  Calif. 
Model  730  preset  decimal  counting 
unit  is  a  direct-reading  electronic 
counter  capable  of  producing  out¬ 
put  information  at  any  selected 
count.  It  will  operate  at  speeds  up 
to  40,000  counts  per  second  and 
resolve  pulse  pairs  separated  by  as 
little  as  5  [isec.  Each  counter  is  a 
plug-in  unit  designed  for  ease  of  re¬ 
placement  and  simplification  of 
maintenance  problems  in  high¬ 
speed  counting  equipment.  Units 
are  completely  interchangeable.  The 
preset  decimal  counting  unit  counts 
from  0  to  the  preset  number  and 
produces  an  output  pulse.  By  em¬ 
ploying  additional  circuits  this  out- 


PRECISION  POTENTIOMETERS 

/f 

THIS  COUPON  MAY  HELP  SOLVE  YOUR  POTENTIOMETER  PROBLEMS  I 


Deportment  140-32 A 
Potentiometer  Division 

Fairchild  Camera  and  Instrument  Corporation 
Hicksville,  Long  Island,  New  York 

Gentlemen: 

Please  send  me  complete  information  about  Fairchild  Precision  Potentiometers, 
and  tell  me  how  you  might  solve  my  potentiometer  problems. 


high  stability  carbon  him  resistors.  I 
For  maximum  stability  these  are  ' 
sealed  in  glass  envelopes,  evacuated, 
baked  at  high  temperatures  under 
vacuum,  and  finally  sealed  in  helium 
of  spectroscopic  purity.  These  units 
are  stable  to  0.01  percent  under  all 
environmental  conditions,  and  have  ! 
long  time  drift  of  0.01  percent  per 
year  or  leas.  They  can  be  supplied  i 
in  networks  with  ratios  and  tem¬ 
perature  coefficients  held  to  close 
tolerances.  Less  expensive  units  are 
made  by  solder-sealing  resistors  in  i 
ceramic  tubes  with  metallized  ends.  I 
The  stability  of  these  is  less  than  ! 
that  of  the  glass-helium  sealed  < 
resistors,  but  much  better  than  that  ; 
of  varnished  resistors,  particularly  I 
under  conditions  of  high  humidity  | 
and  temperature. 


Exiierience  with  Fairchild  potentiometers  in  hundreds  of  applications 
shows  that  these  units  are  unusually  precise.  Accuracies  of  ±1%  in  non¬ 
linear  types  and  as  high  as  ±;0.05%  in  linear  types  can  be  guaranteed.  Serv¬ 
ice  life  as  high  as  1(),0(K),(XK)  cycles,  under  certain  conditions,  also  can  be 
provided.  High  resolution,  low  tonpie,  and  low  noise  level  are  other  per¬ 
formance  features  worth  noting. 


Fairchild  Precision  Potentiometers  perform  mathematical  c'omputations 
in  electrical  computing  systems  for  machine-t(K)I  controls,  prtK-ess  controls, 
telemetering,  guided  missiles,  flight  control,  fire  control,  and  analog  com¬ 
puters  of  all  types.  They  are  available  in  non-linear  and  linear  types  and  in 
ganged  comb'mations  of  either  or  both  windings  to  meet  your  reejuirements. 


Use  the  coupon  below  to  get  full  details. 


Decimal  Counting  Unit 

Berkeley  Scientific  Division  of 
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Use  Fairchild  Precision  Potentiometers 


Need 

Linear  and 
Non-Linear 

ACCURATE 

Functions? 
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FOR  MAXIMUM  FLEXIBILITY 


(cMtimicd) 


put  pulse  can  be  used  electronically 
to  reset  the  unit. 


WAVEFORM 

TIMING 


The  Browning  Model  GL-22A  Sweep  Ccdibrcrtor 

is  designed  to  free  its  users  from  limitations  encountered  in  the 
use  of  crystal  calibrators. 


Octal  Sockets 

Sylvania  Electric  Products  Inc., 
Warren,  Pa.  Designed  to  specifica¬ 
tion  JAN-S-28A,  the  company’s 
new  octal  sockets  are  available  with 
either  grade  L-4B  or  better  ceramic 
insulating  base  or  with  type  MFE 
low-loss  phenolic  plastic  insulation. 
Mounting  saddles  are  brass  nickel- 
plated  with  four  ground  lugs  hot 
tinned  for  solderability.  Saddles  are 
available  with  0.156-diameter 
mounting  holes  or  with  threaded 
extrusions  for  6-32  screws.  Con¬ 
tacts  are  available  in  either  phos¬ 
phor  bronze  or  beryllium  copper, 
silver  plated.  The  sockets  are  de¬ 
signed  for  high  tube  retention  and 
pin  contact  even  under  severe 
vibrating  conditions. 


It  can  be  used  as  the  triggering 
source,  or  can  be  triggered  ex¬ 
ternally  by  the  output  of  the 
device  to  be  calibrated.  The  ex¬ 
ternal  trigger  may  be  recurrent, 
up  to  100  KC,  random,  or  “one 
shot”. 

Using  the  internal  trigger,  the 
interval  between  successive  mark¬ 
ers  is  wholly  independent  of  the 
trigger  rate.  The  internal  trigger 
is  continuously  variable  from  200 
to  5000  pulses  per  second. 

The  markers  are  produced 
through  the  keying  action  of  a 
continuously  variable  gate,  and 
thus  can  be  restricted  to  the  de¬ 
sired  portion  of  an  observed 
waveform.  The  gate  pulse  itself 
is  also  available  as  a  useful  out¬ 
put,  of  either  polarity,  and  known 
duration. 

The  output  markers,  at  0.1,  1.0, 
10,  or  100  microseconds,  accurate 
to  ±1%,  of  either  polarity,  can 
be  continuously  varied  to  50  volts 
amplitude  —  sufficient  for  either 
intensity  or  deflection  modulation 
use.  The  available  intervals,  in 
conjunction  with  the  customary 
ruled  screens,  permit  accurate 
measurement  of  intervals  from 
0.01  microsecond  to  several  thou¬ 
sand  microseconds. 

Send  for  data  sheet  giving  full 
details. 


Positive  pulse  with  markers  to  provide 
deflection  —  modulated  display. 


Negative  gate  pulse. 


Negative  pulse  with  markers 
used  to  blank  sweep. 


Testing  Tool 

Kapner  Hardware,  Inc.,  2248  Sec¬ 
ond  Ave.,  New  York  29,  N.  Y.,  has 
introduced  a  testing  tool  that  per¬ 
mits  instant  tracing  of  the  cause  of 
trouble  in  the  high  voltage  section 
of  any  tv  receiver.  It  will  instantly 
indicate  the  presence  or  absence  of 
high  voltage.  It  will  check  if  high 
voltage  supply  is  operating  prop¬ 
erly.  Operation  of  horizontal  am- 


Positivc  marker  output. 
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ENGINEERING  COMPANY 


77  51  North  4th  Strtot  Philadolphio  33  Pi 


RACKS 

byPAR-METAL 


m\U  FOR  CATALOG! 


MftDE  TO  TOUR 

SPECIFICWIOHS 

TECHNITROL  Type 


iSLuS  p»»  +  Vo5™: 

invertinttor  non-inverting. 


*^VICtronic  , 
^thermoplastic 

HOOK-UP^  WIRE 


LOOK  AT  THESE  PRICESI 

1  lo  3  $7.50  aoch 

4  to  10  6.35  ooch 

It  lo  100  5.S5  ooch 

Wnta  M(  lot  qwoUtiont  let  oMntitivi 
OMf  100 


I  here  is  no  mistaking  quality 
performance  .  .  .  and  PHALON 
hook-up  wires  ore  proving  their 
quality  in  top  performances 
coast-to-coast. 


Hook-up,  lead  or  fixture  wires  . . . 
whatever  your  requirement, 
there  is  a  PHALON  wire  just 
made  for  the  jobi  ^  ^  ^ 

Get  strong,  tough,  r'? 
easy  stripping  / CemetT  |  PMA 
with  PHALON  cZ 

hook-up  wires.  I  4 


m"  or  24"  DEEP,  for  19"  WIDE  PANELS 

•  Panef  Spaces.-  6114",  70",  or  77"  high. 

•  Finished  in  Prime  Coat,  Block  Wrinkle,  Grey 
Lacquer,  Grey  Wrinkle. 

•  Series  6918  or  6924  Racks  may  be  used  in 
"rows"  or  "gangs,"  as  corner  trims  are  re¬ 
movable  from  front  of  cabinet. 

•  Standard  shelves  and  roller  trucks  are  manu¬ 
factured  by  us  for  use  with  these  Racks. 

THESE  RACKS  ARE  MOOERATEir  PRtCEO 
and  AVAILABU  FOR  SHIPMtNI  FROM  STOCK 
Planning  an  electronic  product?  Consult  Par  Metal  tor 

DAriEC  m  rADIUETC  Ow  PSKA  Rack  n  m«I  by 
KAvK9  *  VADINEI)  CaiTroiuct.  Iw,  Rtaeni.  Pa 


PHALO  PLASTICS  CORPORATION 

CORNER  OF  COMAAERCIAL  STREET 
WORCESTER,  AAASS. 


Manutatturon  of  Thormoplattie  Insulatod 
Wirt,  Cablot,  Cord  Sots  and  Tubing 


Remember,  Por-Metol  equipment  is  mode  by 
electronic  speciolists,  not  just  o  sheet  metal  shop. 


PRODUCTS  CORPORATION 

32-62  -  49th  ST..  LONG  ISLAND  CITY  3,  N.  Y. 

Tel.:  ASlerio  S-SeOS 

Eapert  Dept.:  RecEe  Internetieeal  Cerp. 
II  Rest  40  Street.  New  YerE  I*.  N.  Y. 
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1120  East  23rd  Street  •  Indianapolis,  Indiana 
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plifier  and  high  voltage  trans¬ 
former  are  easily  checked.  The 
Detecto  probe  is  equipped  with  a 
built-in  lamp  that  lights  up  if  high 
voltage  is  present. 


Ganged  Potentiometer 

The  G.  M.  Giannini  Co.,  Inc., 
Pasadena,  Calif.,  has  produced  a 
vernier  phasing  ganged  potentio¬ 
meter  known  as  the  Gangpot.  Gang- 
pots  are  available  with  from  two  to 
six  individual  sections;  a  6-section 
unit  operating  on  1.5  oz-in.  of  shaft 
torque.  Assembly  is  without  exter¬ 
nal  clamps  or  bolts.  Mechanical  ro¬ 
tation  is  360  deg  continuous;  elec¬ 
trical  rotation  may  be  360  deg  or 
less.  Sections  are  available  in  re¬ 
sistances  from  2,000  to  300,000 
ohms  and  each  will  dissipate  4  watts 
continuously  at  25  C.  Sections  may 
have  linear  or  nonlinear  outputs, 
one  or  two  brushes,  and  taps  as 
desired.  A  simple  screwdriver  ver¬ 
nier  phasing  for  each  section  per¬ 
mits  phasing  to  0.2  deg  over  an 
angle  of  22  deg. 


INTRICATE  SHAPES  with 
tolerances  often  as  close  as  ±.005 
without  Grinding  or  Finishing! 


The  costly  headaches  and  limita¬ 
tions  of  loose  tolerances— which 
have  vexed  the  engineer  with  varia¬ 
tions  of  1/32*  in  permanent  mag¬ 
net  design— have  been  virtually 
eliminated  by  Thomas  &  Skinner, 
specialists  in  magnetics  for  more 
than  half  a  century. 

Now  your  engineers  can  specify 
the  intricate  casting  shapes— with 
sharply  defined  relief— which  in  the 
past  have  been  too  difficult  or  too 
expensive  to  produce.  Through  rad¬ 
ically  new  techniques,  Thomas  & 


Skinner  permanent  magnets  are  cast 
with  such  close  precision  that  little 
or  no  grinding  and  finishing  is  re¬ 
quired  for  dimensional  accuracy. 

Call  in  a  Thomas  &  Skinner  en¬ 
gineer-let  him  work  with  your  own 
development  specialists — learn  how 
your  permanent  magnet  problems 
of  close  tolerances  and  intricate  de¬ 
signs  may  be  solved  by  the  new 
Thomas  &  Skinner  technique- 
now!  Write  today— ask  for  the  new 
Thomas  &  Skinner  Permanent  Mag¬ 
net  Bulletin,  No.  151. 


Meter  Calibrator 

Bbuck  Industries  Inc.,  Syosset, 
L.  I.,  N.  Y.,  has  developed  an  instru¬ 
ment  designed  specifically  for  the 
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Want  mere  inferiMitiee?  Use  peit  card  on  lait  peg*. 


NEW  PRODUCTS  (contiiiMad) 

rapid  calibration  of  d-c  volt  and 
milliammeters  and  for  testing  and 
adjustment  of  d-c  type  analog 
computers.  The  M-DC-1  calibrator 
is  completely  self  contained.  It 
consists  of  four  major  components: 
two  regulated  power  supplies,  a 
normalizer  and  the  calibrator 
proper.  The  normalizer  is  refer¬ 
enced  to  a  built-in  standard  cell. 
The  output  can  be  preset  on  four 
decade  dials,  and  is  maintained 
automatically  constant  and  accurate 
to  within  0.1  percent  over  90  per¬ 
cent  of  its  range,  independent  of 
load,  input  voltage  or  ambient  con¬ 
ditions.  Both  the  normalizer  and 
the  calibrator  are  controlled  and 
compensated  by  electromechanical 
transducers  in  conjunction  with 
high  gain  60-cycle  amplifiers  and  all 
manual  operations  are  completely 
eliminated. 


Oscilloscope  Probe 

Linear  Equipment  Laboratories, 
Inc.,  Brightwater  Place,  Massape- 
qua,  N.  Y.  The  new  model  HF2A 
Lo-C  Oscilloprobe  introduces  no 
signal  attenuation.  Measurements 
of  low-level  signals  in  high  imi>ed- 
ance  video  circuits  can  be  readily 
made  without  affecting  the  true 
waveforms.  Heretofore  such  mea¬ 
surements  required  engineering  in¬ 
terpretations,  as  the  relatively  large 
input  capacitances  of  conventional 
probes  distorted  the  signal  under 
observation.  The  dynamic  output 
impedance  is  approximately  60  ohms 
and  the  maximum  undistorted  out¬ 
put  is  1.5  V  rms.  The  input  voltage 
range  can  be  selected  by  a  three- 
position  switch.  Signals  up  to  150 
V  rms  can  be  applied  to  the  probe 
without  overload.  Input  impedance 
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Attention! . . .  ELECTRONIC 
DEVELOPMENT  ENGINEERS 

Reduce  your  problems  with  the 
NEW  EUREKA  ^^SNAPPER" 

THERMAL  TIME 
DELAY  RELAY 

Features  .  .  ,  Snap  action.  Single  Pole  Double  Throw. 
Lightweight.  Low  operating  temperature.  Operates  in 
any  position.  High  contact  rating.  Gas  filled.  Low 
heater  current.  Durability 
and  long  life. 


VOLTAGE:  6  3,  26  5 
115  volts  (A  C  or  D  C.) 
or  os  required 

AMBIENT  TEMPERATURE  RANGE 
-60  C  to  4  80  C. 

ENVELOPE  Miniature, 
or  octal  metal 

TIME  DELAY  PERIODS: 

Preset  from  5  seconds  up. 

VACUUM;  Evacuated,  inert 
gas  filled. 

HEIGHT:  1 ’4”  maximum  seated. 

\  EUREKA  PRESENTS  POSITIVE 

The  ELIMINATION  OF  CHATTERING  is  accomplished  With  the  incor¬ 
poration  of  "POSITIVE  SNAP  ACTION"  in  the  EUREKA  "SNAPPER" 
.  .  .  LEADING  ELECTRONIC  MANUFACTURERS  have  acknowledged 
th  e  new  EUREKA  "SNAPPER"  as  a  major  advancement  in  this  field, 
and  have  already  accepted  this  relay  as  a  standard  component  of 
their  latest  equipment. 

Inquiries  are  invited  .  .  .  send  for  our  "Bulletin  Number  Snapper" 

EUREKA  TELEVISION  AND  TUBE  CORP. 

Manufacturers  of  Cathode-Ray  Tubes  and  Electronic  Products 
69  FIFTH  AVE  ,  HAWTHORNE,  N  J  .  TEL  HAWTHORNE  7-3907 


JCjJLfclQfl^gLl 


PROVEN  DEPENDABLE  QUALITY 

omponvuis  . 


NATIONAL  COMPANY,  Inc 

MAIOIN,  MASfACHUtiTT' 
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on  all  ranges  is  4.5  megohms  with 
1.5  lAjlf. 


GRID  AND 
PLATE 

CONNEaORS 


High  quality  grid  and  plate 
connectors  of  both  the  insulated 
ceramic  (meeting  JAN  1*10 
specifications)  and  the  non* insulated 
spring  clip  types  for  use  on  tubes 
having  contacts  of  Vi',  and 
Vift"  diameters.  All  lugs  are 
designed  to  provide  strong 
mechanical  connection.  Write 
for  drawings. 


Diode  Clip 

Computer  Research  Corp.,  3348  W. 
El  Segundo  Blvd.,  Hawthorne, 
Calif.,  has  developed  a  new  diode 
clip  that  permits  quick,  easy  in¬ 
sertion  and  removal  of  diodes.  The 
clips  will  accommodate  most  types 
of  diodes  now  in  use.  They  require 
no  rivets  or  other  fasteners  for 
mounting.  The  clip  is  simply 
pressed  into  a  hole  on  the  diode 
board.  Spring  tension  holds  the 
diode  securely  in  the  clip,  and  a 
special  plating  assures  excellent 
surface  contact.  Other  advantages 
include  greater  ease  in  removing 
defective  diodes,  faster  assembly 
of  diode  boards  and  quicker  initial 
checkout  of  finished  equipment. 
They  also  facilitate  preventive 
maintenance  tests  and  the  keeping 
of  performance  records  on  indi¬ 
vidual  diodes. 


rWIRE  WOUND— ^ 
SILICONE  COATED  ^ 
RESISTORS 

Complete  welded  conitiruction 
from  terminal  io  terminal.  Tem¬ 
perature  c«)effit'ient  0  t)0(X)2'  deg. 
(’  Ranges  from  0. 1  Ohm  to  55.000 
Ohms,  depending  on  TVpe.  Toler¬ 
ance  O.O.'.'V,.  0  1%,  0  25%,  0.5%. 
1%,  3%.  5%  — ^ 


^  RH  TYPE  —  Available 
in  25.  50  and  250  watt  sizes. 
Silicone  sealed  in  die-cast, 
black  anodized  radiator  tinned 
housing  for  maximum  heat 
dissipation. 


RS  TYPE  —  Available  in  2 
watt.  5  watt,  and  10  watt  sizes. 
Silicone  sealed  ufTering  maxi¬ 
mum  resistance  to  abrasion, 
high  thermal  conductivity  and 
high  di-electric  strength. 


IF  THE  WIRING  FAILS 


SO  DOES  YOUR 
PRODUCT'S  REPUTATION 


FOR  DEPENDABLE  PRODUCT  WIRING  USE 

^mwmrw  Wm/mg  ^srents 

years  —  UNILECTRIC 
has  produced  millions  of  wiring  systems,  for  more  than  150 
leading  manufacturers  of  electric  and  electronic  produas. 
From  controls  to  complex  armed  forces  equipment,  these 
wiring  systems  have  consistently  met  the  most  exacting  re¬ 
quirements  and  provided  substantial  savings  to  each  customer. 

To  assure  utmost  dependability  plus  cost  saving  engineering 
assistance,  low  cost  production  and  ”on-schedule  delivery  * 
investigate  UNILECTRIC  today. 


# 


WIGVrAT/G  l/I^G/GG  SrsrGMS 


Manufactured  by 

UNITED  MANUFACTURING  &  SERVICE  COMPANY 

409  SOUTH  6th  STREET  •  MILWAUKEE  4,  WISCONSIN 


SCOPE  DOLLY 

Model  1 

Coovmioot  Hoight  ood  Vioviag  AogU 
Adjoitablo  to  Hold  Portable  Scopes 
loll  Reoriog  Swivel  Rubber  Tired  Costers 
Ligbtweigbt  Alumieuoi  Constructioo 
Recooineaded  by  laboratories  Wherever  Used 

$35.00  rot  LOUISVILU,  KY. 

PerMTty  eMeefectered  by  UNIQUE  DIVICO 
New  mmuriuttwiti  mti  «eM  by 

nCRNICAL  SERVICE  CORPOlUTiON 

gild  MleMpeo  Drive  LeeltvIHe  %,  Keotocky 


Specif/ IGMI  Serifo  Motors 


PRECISION 

ENCINEEREO 


RELtABLE  PERFORMANCE  •  RUGGED  CONSTRUCTION 


In  the  operation  of  •  GUNFIRE  CONTROLS  •  ROCKET  CONTROLS 
GUIDED  MISSILES  •  AIRCRAFT  CONTROLS  •  INDUSTRIAL  CONTROLS 

G  M  Serve/ Motors  con  be  supplied  *tO‘ meet  rigid 
military  specifications  with  regoTd  \d  humidity,  r 
temperature  range,  vibration  and'altitude  Avail- 
able  in  2,  4  or  8  pole  construction  and  for  frequen¬ 
cies  from  60  to  400  cycles. 

Write  today  for  complete  information. 


Alotiwr  prodict  of  LABORATORIES  INC. 


4SS«  NOtTH  KNOX  AVMUl 
CHKAOO  41,  RUNON 


Dalohm  precinion  (lepoitiltHi  i-arhuh 
resintorx  offer  the  bext  in  accuracy, 
■Lability,  dependable  performance 
and  ectmomy.  Available  in  ‘-i  wait, 
1  watt  and  2  wall  xizex. 

Carefully  crafted  in  every  ri-xpect, 
Dalohm  rexiatorH  are  true  power  in 
miniature  —  provide  the  anxwer 
to  thoHe  Hpace  prohicmx. 


Writ.,  wir.  .r  ph»a.  GMrf.  Risk 
1100  20Hi  Av*.,  Columbm,  N.kr. 
for  pric.  md  d.livory 
T.lcpkono  2110 


f  DALE  PRODUCTS,  inc 
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dena  8,  Calif.  Extremely  rapid 
transient  pressure  surges  and  high- 
frequency  pressure  pulsations,  both 
frequently  encountered  in  present- 
day  processing  equipment,  vehicles 
and  hydraulic  systems,  can  be  easily 
and  accurately  measured  with  the 
new  type  4-301  pressure  transducer. 
It  may  also  be  used  for  measuring 
static  or  slowly  varying  pressures 
over  an  extremely  wide  tempera¬ 
ture  range  in  both  gaseous  and 
liquid  systems.  The  transducer’s 
output  may  be  either  recorded  on 
an  oscillograph,  when  extremely 
rapid  pressure  changes  must  be 
analyzed  in  relation  to  time,  or  it 
may  be  used  to  indicate  pressure 
changes  on  meters  or  oscilloscopes, 
which  can  be  monitored  visually  or 
photographed.  Output  is  linear 
within  ±0.5  percent  of  full  scale. 
The  pickup,  complete  with  cable  and 
plug,  weighs  only  9  oz  and  measures 
H  in,  in  diameter. 


miniaturization  wire 
stands  temperatures 
from-55°c  to  / 

♦  1  0  5“c 


AND  MEETS  OR 


BEATS  ALL  OTHER 


REQUIREMENTS  OF 


ACTUAL  SIZE 
of  a  27  GAUGE  (7/35) 
VINYL  INS.  -  a.0075" 
NYLON  INS. -0.0025’^ 
MAX.  O.D.  -  0.058" 


•  PROVE  TO  YOUHSELF  that  wire  does  not  need  bulky  insulation  to 
stand  extreme  temperatures,  or  give  you  insulating  values  above  1(X)0 
megohms  per  1000  ft. 

9  SEND  FOR  A  SAMPLE  of  Turbo  Miniaturization  Wire.  Test  it  on  any 
electronic  application  where  the  continuous  operating  voltage  does 
not  exceed  ^*0  volts  R.M.S.  See  how  its  thin  extruded  vinyl  primary 
insulation  and  thinner  extruded  nylon  jacket  resist  boiling  water,  oils, 
fuels,  hydraulic  fluids,  fungus,  abrasion,  etc. 

•  TURBO  MINIATURIZATION  WIRE  COMES  IN  AWG  » 

SIZES  FROM  30  TO  12  GAUGE  ...  in  standard  or 

flexible  wiring  ...  in  solid  colors,  or  candy-striped 

colors  with  1,  2  or  3  tracer  combinations,  to  fit  your  ^H|||nRMi|^ 

circuit  coding  needs. 

•  BULLETIN  A-4662  gives  you  more  information  k 
about  TURBO  insulation.  Ask  for  it  when  re-  u 
questing  your  samples  of  TURBO  Miniaturiza-  ' 
tion  Wire.  Vi  rite  Dept.  E-1. 


Preservative  and 
Noise  Eliminator 

Grayburne  Corp.,  103  Lafayette 
St.,  New  York  13,  N.  Y.,  has  deve¬ 
loped  a  new  chemical  solution  for 
the  elimination  of  noise  and  the 
preservation  of  moving  contacts  in 
home  radios  and  television  sets. 
The  formula  cleans  and  preserves 
all  controls  and  contacts  without 
any  harm  to  insulation  and  soldered 
joints.  It  has  been  so  prepared  that 
each  drop  has  the  same  chemical 
content  as  any  other.  Perfect 
equalization  has  resulted  in  a  sedi¬ 
ment-free  solution  that  does  not 
clog  contacts.  Known  as  Q-T,  it 
contains  only  the  pure  basic  ma- 


THE  IRANO  ONLY  BRAND  MAKES 
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JCO 


R'F  Coax  Connector 


MMti  all  Spacificationt  for 
Signal  Corpa,  Navy  and  Air 
Porca  Shipmantt  of  Elac* 
tronic  Equipmant  with 
Padlitiat  that  includa— 

•  SPICIAL  PACKAGING 

EQUIPMENT 

•  EXPEKTS  IN  MILITARY 

SPECIFICATIONS 

•  ECONOMICAL  ASSEMBLY 

LINE  METHODS 

•  PUU  COMPLIANCE  IN 

EVERY  DETAIL 

•  COMPETENT  CONSULTING 

SERVICE 

NEW  ILLUSTRATED 
BROCHURE  axplaint  in  da- 
tail  how  Cargo  Packars  can 
aconomically  handla  all  de¬ 
tails  of  your  military  pack- 
aging  problems.  You  save 
valuable  plant  space,  costly 
equipment  and  the  need  for 
axpariancad  specification 
packaging  experts.  Find  out 
now,  how  Cargo  Packers  pro¬ 
duction  line  methods  save 
you  time,  money,  endless  de¬ 
tail  work,  and  costly  errors. 
Request  your  copy,  now! 

CARGO  PACKERS 

INCOSFOIATfO 
73  RUTLEDGE  STREH 
BROOKLYN  11,  NEW  YORK 


Teletronic  Laboratories,  Inc., 
1835  West  Rosecrans  Ave.,  Gar¬ 
dena,  Calif.,  has  developed  a  new 
miniaturized  r-f  coaxial  cable  con¬ 
nector  designed  for  use  at  micro- 
wave  frequencies  with  either  RG-  | 
55/U  or  RG-58/U  coax  cable.  It , 
shows  a  vswr  of  less  than  1.3  over 
the  entire  band,  operating  between 
8,400  and  9,600  me.  Compression- 
sealed  against  moisture  and  atmos¬ 
pheric  changes,  this  smaller,  lighter 
connector  is  manufactured  from 
brass.  Teflon,  phosphor  bronze  and 
beryllium  copper. 


f  »P(  »TS  IN 

.TE  PROiDf  Packaging 


Wost  siert  IsforsMtios?  Uts  post  Mrd  m  last  | 


Indicator  Light 

Hetherington,  Inc.,  Sharon  Hill, 
Pa.,  has  developed  a  new  indicator 
light  for  edge-lit  AN-P-89  aircraft 
panels.  Known  as  the  type  L2000, 
the  light  flange-mounts  on  the  back¬ 
up  plate  and  the  socket  extends 
through  the  edge-lit  panel.  The 
plastic  lens  screws  into  the  light 
socket  from  the  front  of  the  panel. 
The  light  li  in.  long  overall  and 
weighs  less  than  i  oz.  A  327  minia¬ 
ture  lamp  is  used  for  6,  12  or  28-v 
operation,  and  amber,  blue,  green. 
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SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  COMPANY 


NtW  PRODUCTS 


(coatmuMl) 


now  WAY  TO 


lower  manufacturing  costs 
increased  plant  output 
better  product  quality 

through  Milford’s  scientific  approach 
to  product  and  parts  assembly 
.  .  .  “THE  MILFORD  METHOD” 


I  .  ' 

Milford 

M  I  T  H  O  D 


EVERYONE  WHO  DESIGNS,  SPECIFIES  OR  BUYS 

t.isliMiiTs  slii.iiKI  lliis  impiiit.mt  hroctinrc  at  tiis 

(iiiV',>Tlips  Wiiti'  (ill  \i.iir  miiv  tuilav 


Set  our  emtmloi 


Sweet* $  Prorfucr  Z>off4norf  File, 


lliFORD  RIVET  tk  EtRCHlNE  CO 


red  or  white  plastic  lens  is  avail¬ 
able.  The  molded-in  terminal  will 
not  vibrate  or  pull  loose. 


j  Cinema  Engineering  Co.,  1510 
I  West  Verdugo  Ave.,  Burbank, 

I  Calif.,  is  in  production  on  its  n6w 
'  variable  high  and  low-pass  filter, 
type  6517-D.  This  sound  effects 
filter  is  used  for  sound  and  elec¬ 
tronic  lab  research  and  control ;  and 
for  sound  recording,  transmission 
and  reproduction  control.  Minimum 
input  level  is  —70  dbm;  maximum, 
-|-28  dbm.  Insertion  loss  is  zero. 
It  features  wide  frequency  spec¬ 
trum  with  overlapping  cutoff  fre¬ 
quencies;  zero  phase  distortion 
over  the  transmission  range;  and 
clickless  steps  of  control.  All  in¬ 
ductors  are  toroidally  wound. 


Tuggle  Switch 


Filter 
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MILFORD . . .  Iht  MOW  to  rirot  in  your  mmmory  lor  lattonon 
855  •IIIIEPIIT  AVI.  XlOb  N.  RIVER  II.  M  riAII  II.  806  IlllRIII  AVE.  71S  18.  PAIN  AVE. 
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Hetherington,  Inc.,  Sharon  Hill, 
Pa.,  has  introduced  a  new  aviation 
type  (MIL-S-6745)  miniature  tog¬ 
gle  switch  with  a  unique  cylindrical 
design  that  reduces  size  approxi- 
'  mately  25  percent  by  comparison 
with  conventional  rectangular  swit¬ 
ches.  Features  include  exception¬ 
ally  effective  contact  wipe;  posi¬ 
tive  cam-roller  snap  action  that 
makes  it  impossible  to  tease  the 
I  switch  off  contact ;  and  strong  lever 
operating  action  to  break  any  con¬ 
tact  welding  that  may  result  from 
an  accidental  overload.  Four  cir¬ 
cuit  arrangements  are  available: 
on-off  and  spdt  maintained  contact 


Want  aior*  Inforaiotieii?  Um  post  cord  oa  last  paft. 


HYCOR 


Decade-Inductor  units 

•  HYCOR  DECADE  -  INDUCTOR  units  are 
indispensable  for  design  and  experimen¬ 
tation  work  on  audio  filters. 

#  The  units  are  available  in  four  ranges  up 
to  10  henries.  Units  may  be  used  indi¬ 
vidually  or  all  four  may  be  connected  in 
series  to  obtain  11.11  henries  in  1  milli¬ 
henry  steps. 

•  Toroid  coils  are  used  to  obtain  high  "Q", 
stability  and  low  pickup  from  external 
fields.  Inductar.;e  accuracy  Is  2%.  SomI  fer  belletlN  P-a 

HYCOR  COMPANY,  INC. 


11433  VANOWIN  STRIIT,  NORTH  HOILYWOOO,  CAUPORNIA 


sunset  3<33«0 

Inductor  Inttrumont. 
Procition  Ro«l*io'i 


CAROL 

multi-conductor 
cable 


Here's  the  cable  that  gives  the 
best  in  electrostatic  and  inter¬ 
ference  shielding — for  station¬ 
ary  and  portable  microphones, 
speakers,  P.  A.  systems,  auto¬ 
mobile  radios  and  other  elec¬ 
tronic  devices. 

Tinned  soft  copper  conductors 
ore  stranded  for  exceptional 
flexibility,  paper  served  for 
easy  stripping,  individually 
insulated  with  low  capacitance 
rubber  or  polyethylene,  in  some 
sizes.  Wires  are  cabled  to  per¬ 
fect  roundness,  cotton  served 
and  shielded  with  tinned 
copper  braid.  Outer  jacket 
is  'either  rubber,  neoprene  or 
plastic,  depending  on  service 
requirements. 

For  expert  engineering  assist¬ 
ance  and  prompt  service  on 
all  your  cable  applications, 
writ''  or  call  Carol  today. 
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ROME  CABLE  CORPORATION 

ROME,  NEW  YORK  and  TORRANCE,  CALIFORNIA 


If  you  hove  a 
special  wiring  problem 
look  to 


Relay  Racks 

Premier  Metal  Products  Co.,  3160 
Webster  Ave.,  Bronx,  N.  Y.,  an¬ 
nounces  the  manufacture  of  a  line 
of  table-type  relay  racks  rigidly 
constructed  of  16-gage  cold-rolled 
sheet  steel.  The  base  is  of  one-piece 
construction,  similar  to  a  chassis. 
Panel  mounting  holes  are  tapped 
for  10/32  machine  screws  in  West¬ 
ern  Electric  spacings.  Racks  are 
shipped  knocked  down  with  all  nec¬ 
essary  bolts  for  easy  assembly. 
They  are  available  in  two  different 
sizes — 25  in.  x  21  in.  x  12  in.  with 
panel  space  of  21  in.  x  19  in.,  anc 
32  in.  X  21  in.  x  12  in.  with  panel 
space  of  28  in.  x  19  in.  A  complete 
catalog  of  the  company’s  products 
for  the  electronic  and  electrical 
industries  is  also  available. 


The  number  and  complexity  of  the  circuits  in 
large  electronic  computers  make  it  impera¬ 
tive  that  the  cables  used  not  only  stand  up  in 
heavy  service,  but  consume  as  little  space  as 
possible.  The  special  136  conductor  Rome 
Synthinol*  insulated  cable  illustrated  was 
manufactiued  by  Rome  Cable  for  this  pur¬ 
pose.  And,  there  are  good  reasons  why  Rome 
was  asked  to  do  the  job. 

Leading  manufacturers  hove  found  that 
Rome  Cable's  facilities,  experience  and  en¬ 
gineering  "know-how"  make  Rome  their  best 
source  for  complicated  electronic  cables  of 
the  highest  quality  .  .  .  cables  that  meet  the 
most  exacting  specifications. 

Rome  Cable,  also,  manufactures  a  com¬ 
plete  line  of  standard  Underwriters' approved, 
os  well  as  military  type  radio  and  television 
hook-up  wires  utilizing  both  rubber  and  ther¬ 
moplastics.  So,  whatever  your  wire  or  cable 
requirements,  look  to  Rome  for  dependable 
(polity.  The  coupon  below  will  bring  you 
descriptive  literature.  Mail  it  todayl 


Frequency  Calibrator 

Measurement  Engineering  Ltd., 
Arnprior,  Ontario,  Canada.  Model 
CFR-1  portable  self-contained 
secondary  frequency  standard  pro¬ 
vides  accurate  frequencies  in  the 
range  of  10  kc  to  600  me  with  a 
stability  of  1  part  per  million.  De¬ 
signed  originally  for  the  military, 
it  is  manufactured  to  Joint  Can- 


ROME  CABLE 
CORPORATION 

Dept.  E-1  •  Rome,  N.  Y. 


Nome. 


Company. 


Addrtaa. 


Please  send  me  iniorma- 
tioa  OD  Electronic  Wiring. 
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adian  Navy-Army-Air  Force  speci¬ 
fications,  which  are  similar  to  but 
not  identical  with  JAN  specifica¬ 
tions.  Electrical  and  mechanical  fea¬ 
tures,  uses  and  circuit  description 
are  given  in  a  loose-leaf  perforated 
catalog  sheet. 
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ACRE  12S-L 
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Vertical  Deflection  Amplifier 

Genkral  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  announced  a  new 
high-perveance  triode  for  vertical 
output  service  in  television  recei¬ 
vers.  The  tube,  type  6AH4-GT,  is 
expected  to  be  particularly  useful 
in  receivers  with  large-deflection- 
angle  picture  tubes.  Typical  oper¬ 
ating  characteristics  with  250  v 
on  the  plate  include:  heater  volt¬ 
age,  6.3  v;  grid  voltage,  —33  v; 
plate  current,  30  ma;  transconduc¬ 
tance,  4,500  |*mhos;  amplification 
factor,  8.0;  and  plate  resistance, 
1,780  ohms. 


QUICK  DISCONNECTING.  The  separately  spring  loaded  contacts  used  in  this  connector 
eliminate  the  annoying  prying  and  pulling  necessary  when  separating  ordinary  multi¬ 
contact  connectors.  Forcing,  which  frequently  results  in  serious  damage,  is  eliminated  and 
special  levers  are  not  required. 

SELF-ALIGNING.  Individually  floating  contacts  assure  self-alignment. 

PRECISION  MACHINED  CONTACTS.  Pins  are  from  brass  bar  (QQ-B611)  and  sockets  from 
spring  temper  phosphor  bronze  bar  (QQ-B746a).  They  are  gold  plated  over  silver  for 
consistent  low  contact  resistance,  reduction  of  corrosion  and  ease  of  M>idering. 
MONOBLOC*  CONSTRUCTION  eliminates  unnecessary  creepage  paths,  moisture  and  dust 
pockets  and  provides  stronger  molded  parts. 

MOLDED  MELAMINE  BODIES  (in  accordance  with  M1L-P14)  Mineral-filled-are  fungus- 
proof  and  provide  mechanical  strength  as  well  as  high  arc  and  dielectric  resistance. 

MOUNTING.  A  die  cast  aluminum,  black  anodized  bracket  for  rack  and  panel  mounting 
permits  necessary  float  for  self-alignment. 


NOTE!  Plug  and  receptacle  can  be  furnished  with  regular  guides  for  alignment  and  polar¬ 
ization  only.  For  locking  guides,  the  addition  of  "LI "  to  the  plug  or  receptacle  code  num¬ 
ber  indicates  the  aclualing  mtchanitm  .  .  .  the  ItKking  device  is  actuated  from  ont  side  — 
plug  or  receptacle  —  only.  The  letter  "L"  must  then  be  added  to  the  mating  side.  Illustration 
above  shows  the  plug  with  knoh-actuated  locking  guides,  i.e.,  AORE  I2p-LT,  The  mating 
receptacle  is  therefore  coded  as  AQRF  I2S-2..  For  levers  instead  of  knobs  add  "LT  type  B" 
to  code  number.  For  hoods  with  lucking  guides  add  "MET  type  C"  to  plug  or  recepcacle 
code  number  on  which  hood  will  be  used. 


(sill  sell 
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Carrier  System 

Lenkurt  Electric  Co.,  1113  County 
Road,  San  Carlos,  Calif.  Up  to  24 
broad-band  voice  channels  can  be 
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NEW  PRODUCTS 


transmitted  over  a  wide-band  radio 
channel  with  the  new  type  33C 
carrier  telephone  system.  Designed 
specifically  for  application  to  radio 
links,  this  frequency  division  mul¬ 
tiplex  system  is  comprised  of  three 
eight-channel  groups.  A  single 
group  or  less  can  be  installed  ini¬ 
tially  and  expanded  to  the  maxi¬ 
mum  capacity  in  the  future  as 
traffic  increases.  Because  the  prob¬ 
lem  of  channel  co-ordination  com¬ 
mon  to  wire  line  carrier  operation 
does  not  apply  to  radio  operation, 
the  channels  have  been  spaced  at  5- 
kc  intervals.  Two  frequency  alloca¬ 
tions  are  available:  one  uses  fre¬ 
quencies  up  to  135  kc;  and  the 
other,  frequencies  up  to  150  kc. 
Each  channel  includes  a  broad 
speech  band  of  approximately  300 
to  3,400  cycles  with  provision  for 
out-of-band  signaling  at  3.9  kc. 


tkeuiooiUs 


You’ll  find  more  than  500  units 
listed  in  the  new  Chicago  Catalog 
y  . .  transformers  for  every  application 
.  .  .  presented  in  one  complete, 
easy-to-use  specification  guide, 
covering  the  following  categories: 

•  MIL-T-27  Hermetically-Sealed 
Transformers 

e  New  Equipment  Transformers 
•  Television  Replacement  Transformers 
e  General  Replacement  Transformers 
e  Control  A  Power  Circuit 
Transformers 


You’ll  want  this  new  CHICAGO 
Catalog  for  handy  reference.  It 
provides  a  wealth  of  terse  factual 
information  on  Chicago 
Transformers  for  original  or 
replacement  use  in  the  radio, 
electronic,  electrical,  aeronautical, 
geophysical,  and  automotive 
industries.  Use  this  Catalog  as  your 
buying  guide  to  the  World’s  Toughest 
Transformers  .  .  .  depend  on  your 
CHICAGO  distributor  for  prompt, 
efficient  service. 


Time  Delay  Relay 

Assembly  Products  Inc.,  Main  at 
Bell  Street,  Chagrin  Falls,  Ohio. 
This  new  moving  coil,  permanent 
magnet-type  relay,  model  CMR-TD, 
offers  adjustable  time  delays  for 
many  ranges  of  voltage  and  cur¬ 
rent,  both  a-c  and  d-c.  The  dial 
is  calibrated  directly  in  delay  in 
seconds.  The  timing  is  adjusted  by 
hand-setting  a  pointer  to  the  time 
indicated  on  the  dial.  Full-.scale 
ranges  of  less  than  10  .seconds  can 
be  furnished.  Timing  is  relatively 
unaffected  by  changes  in  tempera¬ 
ture  or  barometric  pre.ssure.  Delay 
action  results  from  the  magnetic 
drag  inherent  in  sensitive  micro¬ 
ammeters.  There  are  no  capacitors, 
dash  pots  nor  motors.  Contacts  are 
self-locking  and  rated  at  5  ma,  100 
V  d-c  for  one  million  operations. 
Ratings  up  to  500  ma  can  be  sup¬ 
plied  for  a  reduced  number  of  oper¬ 
ations.  Contacts  are  locked  by  an 
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PRECISION  PAPER  TUBE  CO 


A  r*al  mMMy  $av*r  f«r  InAttfry.  fr*vMi  by  lb* 
wtyrinc*  •!  I**!  and  dt«,  •l•<tTonk  mochin*,  rodta, 
olactikal  and  inttrwmanl  manufoctwran. 


S^ify  Hi*  Or**n  Infra*** 

f*r  Hi*  b**l  In 

l*w  c**l  f*rf*nnanc*. 

Sf*cial  onocbniMiH  and 
•nf  ln«*rlnf  Mivic*  ovoMobl* 
f*r  pr*du<ti*n  w*ib. 


The  Green  Engraver  zips  out  precision  work 
on  meuL  plastics,  wood,  glass,  hard  rubber  etc.  .  .  . 
engrares  panels,  name  plates,  scales,  dials,  molds, 
leases,  instruments,  instruaion  plates,  directional  signs 
...  by  simple  tracing.  Romtimg,  profiling  nmd  throe 
dimemiomnl  modeling  indicate  its  versatility.  Electric 
ctdiing  attadiment  available. 

FREE  —  Fact-packed  folder  yours  upon  request 


improve  your  coils... 

•  Quality  Controlled 

•  Greater  Insulation 

•  Better  Heat  Dissipation 

•  Higher  Moisture  Resistance 

•  15  to  20%  Stronger 

•  Lighter  Weight 

•  More  Winding  Space 


PRECISION  Coil  Bobbins  ore  finished 
to  your  exact  specifications.  Only  the 
finest  dielectric  materials  are  used. 

Cores  furnished  in  an  infinite  variety 
of  sizes  apd  shapes — kraft,  fish  paper, 
acetate,  or  combinations.  Flanges  cut 
to  specifications — plain  or  fitted  with 
leads,  slots  or  holes;  embossed  or 
recessed. 


Linearity: 

with  pressure:  JzO.25%  to  ±0.75% 
with  altitude:  ±0.5%  (0-70000  ft.) 
Resolution:  0.15%  to  0.4%  of  pres¬ 
sure. 


Send  specifleatiens  tor 
tree  sample  end  re¬ 
quest  new  Arbor  List 
of  ever  1500  tires. 


Operation  from  — 60°C  to  -f-160°C 

and  to  60G  acceleration. 

o-c  or  d-c  output  usable  without 

amplification. 


Protection  from  corrosive  medio  or 
atmosphere.  Multiple  output  from 
single  instrument.  Output  non-linear 
with  pressure. 

REQUEST  BULLETIN  A-452 


2041  W.  Charieston  St.  Chicago  47,  III. 
Plant  No.  2,  79  Chapel  St.,  Hartford,  Conn. 
Also  Mirs.  of  Preelsho  Poper  Tubes 
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extra  coil  in  the  meter.  Relays  with 
nonlocking  contacts  can  be  supplied 
for  special  applications. 


Printed  Circuit  Connectors 

DeJur-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Lsland  City  1,  N.  Y. 
The  series  PC  miniature  printed 
circuit  connectors  have  precision 
phosphor  bronze  contacts,  silver  and 
gold  plated,  tinned  on  the  solder  end 
for  easy  soldering  at  assembly. 
They  feature  positive  polarization, 
minimum  insertion  and  disengage¬ 
ment  force,  and  a  molded  body  from 
melamine  mineral  filled.  Literature 
on  minature,  subminiature,  power 
and  E-Z  release  connectors  is  avail¬ 
able  on  request. 


PROBLEM:  ULTRA  MINIATURIZATION  -  Design 

and  mass  produce  an  extremely  miniaturized  slip 
ring  assembly.  Reduce  diameter  of  rings  to  absolute 
minimum  to  lessen  torque  friction.  Maintain  micro- 
tolerances;  eliminate  accumulated  errors  common 
to  "assembled”  slip  rings. 


•  i  IRWUTEt  4; 

(OMTKT  IIHCS  It 

•  IIHS  VIITH  JM” 

•  MIIIEI  WIITN  .11$" 

•  IIM  IIRMETER  .MS”  I ! 

•  WEIINT  S.S  UAIRS  'Ij 

(l/«  MNKE)  A 

•  IIH«$  4$-n  niNEU  Ml 

FIHESIIVEI 

•  UINISN  lESinJMT,  / ACTUAl 
EiiaiM  ■iRiaiziNt  ( 

swFAa  KPosm 

•  1M  VOIT  RI-WT  \  SIZE 
s  lETVECII  IIIU 

•  <0101  COHO  lEAK 


SOLUTION:  ELiaRO  tec  exclusive*  method 

of  unitized,  one  piece  construction  provided  a 
prompt,  economical  solution  to  this  problem.  Final 
design  was  even  smaller  than  was  originally  speci¬ 
fied  and  tolerances  were  held  to  closer  limits. 


Somt  Exclushfo*  Ono-Pitct  Construction  Usod  in 
All  Electro  Toe  Astomblios 


TESTED  AT 
13.000  (PM 


Diameter  of  Electro  Tec  assemblies  range  from 
.045”  to  24"  cylindrical  or  flat.  Cross  sections  of  the 
rings  may  range  from  .005*  to  .060*  or  more.  Rings 
are  polished  to  a  jewel-like  finish . . .  can  be  held  to 
four  micro-inches  or  better.  Regardless  of  size,  the 
same  exclusive  Electro  Tec  manufacturing  tech¬ 
nique  is  used  to  guarantee  precise  concentricity, 
higher  dielectric  strength,  longer  life  and  closer 
tolerances. 


Open  Wire  Line 

Gonset  Co.,  801  S.  Main  St.,  Bur¬ 
bank,  Calif.,  has  released  a  new, 
closer-spaced  open  wire  transmis¬ 
sion  line  more  suited  for  uhf  tv  use 
than  the  more  standard  l-in.-spaced 
line.  Using  No.  18  gage  solid  cop¬ 
per  wire  spaced  i  in.,  it  utilizes 
polystyrene  spacers  and  is  similar 
to  the  standard  1-in.  line  except 
for  spacing.  The  closer  spacing 
restricts  the  field  and  minimizes  the 
dissipation  losses  and  reflection 
bumps  that  occur  at  uhf  when  open 
wire  line  is  brought  close  to  almost 
any  physical  object.  Surge  imped¬ 
ance  is  375  ohms,  sufficiently  close 
to  300  ohms  that  the  new  line  may 
be  used  interchangeably  without 
concern  over  mismatch.  Attenua¬ 
tion  is  approximately  2  db  per  100 
ft  at  the  low  end  of  the  uhf  band 


SIIVER  ON 
ONE  PIECE 
NVION 
FORM 


WRITE  FOR  LITERATUREI 
A  comptoNly  IMuilrolpd,  (aur  pot*  feldpr 
contains  full  Information  on  Eloctro  Toe 
Mlnloturo  sup  tlnps  ond  Commutators. 
Ooscribos  tlio  Esclusivo*  mothod  of  con- 
struction  that  has  modo  Eloctro  Toe  tho 
loadlnp  suppllor  to  Amorlco's  moior  in- 
strumont  manufocturors.  Sond  for  your 
froo  copy  today  on  company  lottorhood. 


$  PLAT  RINGS 
WITTfIN 
H*  RADIUS 
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and  approximately  3  db  at  the  high 
end  (dry).  Unlike  conventional  rib¬ 
bon  line  using  a  web  of  polyethylene, 
the  uhf  attenuation  increases  only 
moderately  when  the  line  is  wet. 
The  line  is  also  well  suited  to  use 
at  vhf. 


THE  HIGH  QUALITY  EQUIPMENT 
YOU  BUILD  DESERVES 


High-Speed  Level  Recorder 

Sound  Apparatus  Co.,  Stirling, 
N.  J.  Recent  electronic  and  me¬ 
chanical  design  changes  have  been 
made  in  the  model  HPL  high-speed 
level  recorder.  Frequency  response 
has  been  improved.  Sensitivity  has 
been  increased  and  can  be  adjusted 
from  7  to  12  mv.  A  new  .semiauto¬ 
matic  electronic  damping  is  pro¬ 
vided  that  controls  the  writing 
stylus  and  is  particularly  useful 
when  the  input  potentiometers  or 
writing  speed  are  changed.  The 
electronic  chassis  is  an  integral  part 
of  the  recorder  and  can  be  easily 
substituted  with  circuits  of  differ¬ 
ent  functions.  Mechanical  changes 
have  been  made  for  a  more  con¬ 
venient  chart  roll  insertion  and 
manual  chart  setting.  A  chart 
rewinding  mechanism  has  been 
added. 


If  you  manufaaure  any  type  of  electronic  equip¬ 
ment,  you  know  how  important  high  quality,  non- 
corrosive  fastenings  can  be  to  your  production. 

H.  M.  Harper  is  the  largest  manufacturer  spe¬ 
cializing  in  fastenings  of  non-ferrous  metal  and 
stainless  steel.  Over  7,000  items  carried  in  stock. 

Harper  Everlasting  Fastenings  offer  manufac¬ 
turers  of  electronic  equipment: 

•  fastMilnat  ef  brass,  naval  bransa,  slllcan  brants, 
Mansi,  nicksi,  aluminum,  all  slolnlass  sisal— many 
nsn-magnslic  matsrials 
a  high  quaiity  and  axirama  accuracy 
a  a  vast  matallurgical  and  anginaaring  bockgraund 
cagobls  af  salving  any  fasianing  grablam 
a  twanty-nina  yaors  af  manufacturing  axparianca 
a  ana  saurca  af  supply  far  all  yaur  naads,  wHh  lha 
oddad  odvantogas  af  ana  saurca  af  raspansiWIHy, 
ana  accaunt  la  handia,  ana  Mil  la  pay. 

There  is  a  Harper  distributor  near  you  with  stocks 
to  fill  your  order.  Harper  engineers  and  meullur- 
gists  will  be  glad  to  assist  you  in  the  solution  of 
any  fastening  problem. 

THE  H.  M.  HARPER  COMPANY 
8244  Lehigh  Avenue,  Morton  Grove,  Ill. 

Mai/  the  coupon  helow  for 
complete  catalog  of  \ 

Harper  Everlasting 
Fastenings.  There  is  a 
Harper  aistrihsstor  near 


The  H.  M.  Harper  Company 
8244  Lehigh  Avenue 
Morton  Grove.  Illinois 

Please  send  the  complete  catalog  of  Harper  Fverlasting 
Fastenii^a. 

Seme . . 


Specialists  in  all 
Non-Cofrosive  Metals 


Frequency  Computer 

North  American  Instruments, 
Inc.,  3445  Cahuenga  Blvd.,  Los 
Angeles  28,  Calif.  The  Northam 
frequency  computer  is  the  result  of 


Potitien. 
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¥Hi§t  is  your  Dslay  or  Regulating  Problem? 


a  development  for  the  Navy  to  pro¬ 
vide  a  simple  and  accurate  fre¬ 
quency  measuring  unit  for  a  flow¬ 
metering  system.  This  system  is 
used  for  the  continuous  measure¬ 
ment  of  flow  of  difficult  fluids.  The 
frequency  computer  is  operable 
with  pulses  as  low  as  1  mv  in  ampli¬ 
tude.  Ranges  of  5  to  100  cps  and 
higher  with  an  accuracy  of  ±0.5 
percent  full  scale  are  available.  An 
internal  frequency  reference  is  in¬ 
corporated  to  provide  overall  sys¬ 
tem  standardization.  The  fre¬ 
quency  computer,  in  addition  to  its 
flow  meter  application,  may  be  used 
as  a  tachometer,  with  a  photoelec¬ 
tric  or  magnetic  pickoff ;  as  a  fre¬ 
quency  deviation  meter;  or  in  other 
applications  where  accurate  mea¬ 
surement  of  frequency  is  desired. 


For  the  most  effective  solution  use  the 

SIMPLEST,  MOST  COMPACT 
MOST  ECONOMICAL 
HERMETICALLY  SEALED 


Provide  delays  ranging  from  2  to  120  seconds. 

•  Actuated  by  a  heater,  they  operate  on  A.C..  D.C.,  or 
Pulsating  Current. 

•  Hermetically  sealed.  Not  affected  by  altitude,  moisture, 

or  other  climate  changes.  a 

e  Circuits;  SPST  only — normally  ^ 

open  or  normally  closed.  Jjl  | 

Amperite  Thermettatic  Delay  Relays  I  ^ 

are  compensated  for  ambient  tern- 
perature  changes  from  -55°  to  Tjfc 

-f-TO'C.  Heaters  consume  approxi-  ,  ''W/ 

mately  2  W.  and  may  be  operated  !i  JK 

continuously.  The  units  are  most 
compact,  rugged,  explosion-proof,  VI'I  I 

long-lived,  and — very  inexpensive!  miniatum 

TYPES:  Standard  Radio  Octal,  and  9-Pin  Miniature. 

PROBLEM?  Send  for  Bulletin  No.  TR-Sf 


STANDARD 


e  Amperite  Regulators  are  designed  to  keep 
the  current  in  a  circuit  automatically  regulated 
at  a  definite  value  (for  example,  0.5  amp), 
e  For  currents  of  60  ma.  to  5  amps.  Operates 
on  A.C.,  D.C.,  or  Pulsating  Current. 
e  Hermetically  sealed,  light,  compact,  and 
most  inexpensive.  ^ — V'T" 


I'erminal  Boards 

General  Products  Corp.,  Union 
Springs,  N.  Y.  The  terminal  boards 
illustrated  represent  a  few  of  the 
many  types,  sizes  and  ratings  that 
are  available.  They  are  in  strict 
accordance  with  Navy  Dept.,  Bu¬ 
reau  of  Ships  drawing  9000-S6506- 
73214  and  Bureau  of  Ordnance 
drawing  564101,  both  to  latest  revi¬ 
sion.  The  many  sizes,  types  and 
ratings  available  permit  their  use 
in  a  variety  of  electrical  and  elec¬ 
tronic  power,  lighting  and  sig¬ 
nalling  applications.  All  terminal 
boards  are  molded  of  high-impact, 
high  heat  resistant  electrical  grade 
molding  compound.  Identifying 
numbers  are  molded  into  each  bar¬ 
rier  adjacent  to  the  terminals,  thus 
eliminating  the  need  for  marker 
strips.  The  terminal  studs  are 


10 

VOITACC  OF  MV  ■  WITH  AMflllTI 
MTTtHT  t  j  VOlTIlCt  VAHICS 

VAAICS  AFfHOA  j  ONLY 


Maximum  Wattage  Diteipation:  TS'/^L — 5W.  T9 — lOW. 

Amperite  Regulators  are  the  simplest,  most  effective  method 
for  obtaining  autcmatU  reguletion  of  current  or  voltage.  Her- 
metUelly  sealed,  they  are  not  affected  by  changes  in  alti¬ 
tude,  ambient  temperature  (-55*  to  -|-90’C),  or  humidity. 
Rugged;  no  moving  parts;  changed  as  easily  as  a  radio  tube. 

Write  for  4-page  Technical  Bulletin  No.  AB-51 
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i\EY  slip  rings  are  used  very  satis&aorily 
on  all  AVIEN  Fuel  Gage  Indicators. 

Do  you  have  out  Bulletins  R-12,  R-13,  and  R-14? 


THE  J.  M.  NEY  COMPANY,  179  Elm  St.,  Hartford  1,  Conn. 

Specialists  in  Precious  Metal  Metallurgy  Since  1812 


DuO'Se^^l  V(3cuum  Pump 


Alpha’s  preformed  solders,  in 
any  shape  or  size,  cut  many 
hours  from  your  production 
time.  You  can  select  washers, 
rings,  coils,  cut  shapes,  drops, 
pellets,  solder  foil,  to  fit  your 
specific  needs.  They  save  you 
considerable  money  and 
materials  in  repetitive  soldering 
processes. 


5  Cubic  Feet  ^ 
(140  Liters)  Per  Min. 


Available  tor 
Immediate 
Shipment. 


(GUARANTEED  VACUUM 

o.ooor  mm  Hg.  or  o.l  Micron 


Thu  naw  two-aloq*  Duo-S«al  pump  Is  eonstrucisd  with  las 
toms  COTS  and  pTscision  as  its  lois-ruansrs  in  ths  Due-Ssal 
lias.  Ths  sxtTsmslT  quist  oparotioa,  so  much  apprscialsd 
la  ths  othsr  modsls,  is  also  choroclsristle  oi  this  uait. 

A  positivs  oil  soal  prsvsats  ths  oil  irom 
baekiaq  iato  ths  sxhaust  lias.  Oil  may 
bs  ehoaqsd  in  a  isw  miautss  dus  to  ths 
eonvsaisntly  locatsd  oil  drain. 

•  FASTER  PUMPING 
•  QUIET  OPERATION 
•  VISIBLE  OIL  LEVEL 
•  COMPACT  DESIGN 

Overall  dimensions  for  pump  and 
motor  ISVi"  high  ond  11"  wide  x 
19H"  long. 

1402B.  DUO-SEAL  PUMP,  MOTOR- 
DRIVEN.  A  No.  1402  Pump  mounted 

niiA  SBAI  TWft  «TACS  °  °  'A  HP-  H5-voit 

o  ^  J  ^  motor.  Complete  with  pulleys, 

VACUUM  PUMP^ump  unit  t^ly.  njrt  ^  ^ 

mounted  on  a  boss,  but  with  a  10 

inch  grooved  pulley,  o  supply  of  oil,  1402BG.  BELT  GUARD  for  I402B 

ortd  directions  for  use.  Each  $190.00  Duo- Seal  Pump . Each  $19.00 


o 


o 


SPEED  AUTOMATIC  SOLDERING 

for  flame,  oven  or  induction  heoting 

IncrcsK  Production  •  Melts  Faster  •  CuaraoM 
Product  Preciiion  •  With  Or  Without  Self-Flux 
Save  Labot  Coaa  •  Desianed  For  Your  Applicadon 
All  Sixes.  Shapes,  AUort  •  Saoocet,  Smoother  joina 

AVAILABLE  IN 


Hr  CIN-TRI-CORI 
ENERGIZED 
ROSIN-PILLIO 


it  TRKORI 

LEAK-PRUF 

ACIO-PILUD 


W.  M.  WELCH  SCIENTIFIC  COMPANY 

DIVISION  Of  W  M  v/ElCH  manuE  ACTURInC  company 

- israiiitHio  isio - - 

1515  SfDCWiCK  STREET  DEPTH  CHICAGO  10  ILLINOIS  USA 


it  SINOLI^ORI  it  SOLID  WIRE 
it  SMUT  SOLDIR 

Pleate  cooiuli  ut  on  your  tolderine  probiemi. 
Trained  Field  Enemeen  aiwayi  available  to  awiit 
vou  Small  or  iatfc  quantitict 


for  f farther 
informstiom 


ALPHA  METALS,  INC. 

58  Water  St.,  Jertay  City  4,  N.  J. 
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Multiplier  Probe 

i  INSULINE  CORP.  OF  AMERICA,  3602- 
I  35th  Ave.,  Lomr  Island  City  1, 
N.  Y.,  has  available  a  multiplier 
i  probe  that  extends  the  d-c  voltage 
ranges  of  standard  vtvm’s  100 
times.  The  device  is  of  special  value 
to  tv  engineers,  servicemen,  x-ray 
workers  and  other  technicians  who 
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'/IMATURE  TRANSfORMFRS 

V  i 


-  ~  /ft  0«A  \ 

;UB  F/,INIATUR(  TRANSFORMERS 

U  iV.  « 


^  UIA  ^  ■ 

IMICRO  MINIATURE'  TRANSFORMERS 


Opro  Ffamr  Conttruction 


designed 
by- Microtran  . . , 
for  transistor 
circuitry 

Hermeticolly  sealed  trans/orniers 
available  as  stock  items 

With  m  iniatii-i  iza  I  .on  as  a  krynolo  these 
MICHOTRAN  transloimiis  were  designed  .specift 
cully  lot  Transistor  Ciicuilty  Available  in  miniature, 
sub  miniature  and  micro  miniature  sizes,  dependent 
upon  current,  power,  and  frequency  lesponnt' 
requirements. 

At  MICROTRAN  you  will  find  a  well  staHr'd  circuit 
design  department  prepared  to  assist  you  in  your 
miniaturization  problems.  Out  recent  developments 
of  H  I  "O  '  audio  trunstoimers  lor  single  frequency 
applications  have  [.ermitted  substantial  reduction 
in  reiuipment  complexity. 

These  niggr'dizeif  military  type  units  ate  stock 
Items.  Immediate  delivery  on  hermetically  sealed 
and  open  frame  units. 

Open  units  are  Resin  impregnated  to  provide  thor 
ough  protection  from  adverse  climatic  contlitions  and 
ate  supplied  with  flexible  3  color  coateii  leads. 

Slanriard  MIL  tyi>e  case;,  lor  mihlaiy  ap[)licalions 
ate  available  on  special  order. 


PMT 

HU 

■0. 

tm 

•Tl 

TrUlOYT 

•T2 

TflRIOYY 

•T3 

TFIRI5YT 

•T< 

TEIAiaYT 

•T» 

TrUISTY 

TRANSISTOR  TRANSFORMERS 


Inout-llHt  to  Mltttr 


■podvflc*  aik*  to  witter  I  90.000 


Output-collector  to  line 


Output-collector  to  epeeker 


LIST  PRICE 
I  SM  t 


molded  in  and  have  a  minimum  ten- 
.sile  strength  of  80,000  psi.  Ter¬ 
minal  nuts  and  connectors  are  sup- 
I  plied  where  required. 


:  Step  Variable  Delay  Line 

'  Advance  Electronics  Co.,  P.  0. 
Box  394,  Passaic,  N.  J.  For  vari¬ 
able  time  delay  where  faithful  re¬ 
production  of  input  signal  pulses, 

'  complete  freedom  of  time  jitter  and 
no  limit  on  repetition  rate  are  de¬ 
sired,  the  type  601  .step  variable 
delay  line  is  extremely  valuable.  It 
consists  of  44  sections  of  lumped- 
parameter  L-C  networks.  Time  de¬ 
lay  is  variable  in  step  of  0.2  (isec 
up  to  2.2  pisec.  Characteristic  im¬ 
pedance  is  190  ohms  nominal  for 
both  input  and  output.  Maximum 
rise  time  is  less  than  0.1  usee  at 
any  step.  Cutoff  frequency  is  6.37 
me  nominal.  Maximum  input  volt- 
I  age  is  600  v  peak.  Accuracy  is  ±1.0 
:  percent  of  maximum  delay. 


*A<M  M  Frpfii  to  Indicate  miniature  tin,  SM  for  Mb-minlature  tin,  MM  for  micro-minlaluro  tUe. 
Sin  to  be  uted  dopendt  on  D.C.  current,  frequency  retponte  and  power  output  requiremenU.  Write 
for  full  dotellt. 


Write  for  catalogue  ’.v  and  name  of 
nearest  representative 

iniCfiOTffi  CO 

an  affiliate  of  Crest  Laboratories.  Inc. 

WHITLHALL  BUILDING,  I'AR  ROCKAWAY  91.  N.  Y.  _ 


Wont  more  inforewtion?  Um  post  cord  on  loit  page- 


Januarr,  1953  —  ELECTRONICS 


INGINIEtINfr  tIPRESINTATI VIS 
Cl«v*laii4,  OM«  —  PRai^ct  1^171  Anipri«r,  Oatorto,  Coa.  —  Ara^iar  ‘ 
CMcom,  III.  —  UPtawa  t-IMI  Naw  Tarii,  N.  Y.  —  MUrray  HM  f-M 
Rachattar,  N.  Y.  —  Maaraa  3143  Coaibrilfa,  Matt.  —  lUat  4>17I1 
Caaaoa,  Caaa.  —  CaMaa  MV  Hallywaad.  <M.  —  HOHywaM  V430S 

Oaytaa,  OMa  —  Mlebioaa  1721  Oallat,  Yaiat  —  Dliaa  VVIC- 

klflaiara.  Md.  —  Plaaa  7«V4 


SERYOTROL 


Portable  Sound  Recorder 

Broadcast  Equipment  Specialties 

Cobp.,  136-01  Liberty  Ave.,  Rich- 


V  114  WEST  IIUNOIS  STREET.  CHICAGO  10,  IlllNOIS 
EASTERN  IRANCH  OEEICE— TRAMINCHAM  CENTRE.  MASS. 
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mond  Hill  19,  L.  L,  N.  Y.,  has  avail¬ 
able  the  Tapak  portable,  self- 
powered  walk-about  type  of  sound 
recorder,  suitable  for  making  on- 
location  magnetic  tape  recordings 
in  a  form  ready  for  direct  broad¬ 
cast,  It  turns  out  finished  continu¬ 
ity  ready  for  immediate  airing  or 
playback.  This  entails  ability  to 
monitor  continuously  while  record¬ 
ing,  to  erase  when  desirable,  to 
play  back  material  for  on-the-spot 
evaluation  and  to  edit  conveniently 
in  the  field.  The  unit,  including 
microphone,  headphone  and  spare 
tape  all  fit  inside  a  14-in.  x  10-in. 
X  5i-in.  space.  Rewind  is  44  in. 
per  second.  Tapak  operates  con¬ 
tinuously  (with  cover  open,  re¬ 
moved  or  closed)  for  up  to  19 
minutes  with  0.0017-in.  thickness 
tape  or  15  minutes  with  0.0022-in. 
tape.  It  may  be  rewound  while  oper¬ 
ating  without  disturbing  speed. 


^‘UPSTAIRS 


Recent  additions  to  the  broad 
array  of  Struthers-Dunn  relay  types 
play  vital  defense  roles  in  a  wide 
variety  of  applications  ranging  from 
70,000  feet  in  the  air  to  below  the 
^QC^iiiSurface.  Important  S-D  design 
■and  engineering  advances  materially 
improve  relay  performance  under 
shock,  vibration,  ambients  to  200°C., 
high  humidity  and  other  adverse 
conditions  encountered  in  military 
operations. 


Industrial  Abrasive  Unit 

The  S.  S.  White  Dental  Mfg.  Co., 
10  E.  40th  St.,  New  York  16,  N.  Y. 
Cutting  by  means  of  a  high-velocity 
stream  of  gas-propelled  abrasive 
particles,  the  recently  developed 
Airbrasive  unit  provides  a  fast, 
accurate  method  of  doing  a  number 
of  high  precision  operations.  .The 
cutting  action  is  accomplished  with¬ 
out  the ‘usual  increase  in  tempera¬ 
ture  and  without  the  pressure  and 
vibration  ordinarily  experienced 
with  other  cutting  methods.  This  is 
of  particular  significance  when 
working  on  materials  such  as  ger¬ 
manium,  whose  physical  or  electri¬ 
cal  properties  might  be  affected  by 
heat  and  shock.  The  unit's  place  in 
the  electronics  field  also  includes 
printed  circuit  applications  and 
work  on  spiral  wound  carbon  resis¬ 
tors.  It  operates  on  110  v,  60  cycles 


relay  types 


STMITNER$-MINN,  MC.,  ISO  N.  Uth  $L,  Pliila<M|iM«  7,  Pa. 

BALTIMORE  •  BOSTON  •  BUFFALO  •  CHARLOTTE  •  tmCAGO  UNCINNATI 
CUVCLANO  •  DALLAS  a  DETROIT  •  KANSAS  CItT  «>  LOS  ANGELES 
:  MINNEAPOLIS  •  MONTRUL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSBURGH 

X,  ST.  LOUIS  .  SAN  FRANCISCO  .  SEATTU  .  SYRACUSE  .  TORONTO 


OViR  17,000  COPIES  NOW  IN  USE 

“RELAY  ENGINEERING, 


the  famous  640-page  handbook 
brings  you  full  benefit  of  Struthers-Dunn's  experience  in  pro¬ 
ducing  thousands  of  relay  types.  The  ideal  guide  to  modern 
relay  selection,  use,  maintenance  and  circuitry.  Price  $3.00. 


Went  more  informetient  Use  pest  card  on  lest  page. 


Januarr,  J953  —  ELECTRONICS 


SMALLEST 

RESISTOR 

AVAILABLE 


JAMES 


perforwance 


hours 


$•«  your  Distributor  or  writ* 
diroctly  for  FREE  booklet  on 
''Improving  Vibrator  Life  Through 
Good  Maintenance 


JAMES 

v«  I  a  n‘A  B 


VIBRAPOWR  ICOMPANY 


TYPICAL  APPLICATIONS 

•  Pow«r  m*«(ur<m«nt  ct  •ny 
fr«qu«ncy 

•  Matched  tarmlnationi  lor  wav» 
guidat  or  coarial  linat 

•  Raiistlvo  power  pickup  loop* 

•  RF  padi  or  attenuatois 

•  Dummy  loadt 

•  Temperature  meaiiiremanti 

•  Imp^ance  matching 


TYPE  R  RESISTORS  employ  noble 
metal  film  deposits  on  specially 
selected  heat  resistant  glass. 

FILM  THICKNESS  offers  negligible 
skin  effect,  at  microwave  frequencies. 
POWER  CAPACITY  of  'A  watt  pro 
vides  high  power  handling  ability. 
PHYSICAL  STRUCTURE  is  ideally 
suited  to  impedance  matching  in  stand¬ 
ard  coaxial  line  and  waveguides. 
FINISH.  Coated  with  a  special  silicone 
varnish  to  protect  the  film. 


SPECIPICATIONS 

Ratiitanca:  SO  ohmi  standard,  othar 
valuas  on  raquast. 

Tolaranca;  S%  or  10% 

Wattaga:  %  watt  continuous  duty 
at  2b*C 

Siia:  1/16  inch  diam.  ■  )/l6  inch  long 

Tarminals:  Tinnad  sactions  1/16  inch 
long 

Film  langth:  Typa  R  063  —  1/16  inch 
Typa  R4»3  —  3/32  inch 

Tamparatura  Coafficiant; 
approa.  O.OOIf  ohms/ohm/*C. 

Powar  Sensitivity:  Approi.  10  ohms/ 
watt 


Itrifluorochloroethylene) 
loses  none  of  its  properties  in  tem¬ 
peratures  as  high  as  390*’F.  Matter 
of  fact,  it  runs  the  temperature  gamut 
all  the  way  up  from  -320*F.  ...  a 
range  of  710  fahrenheit  degrees! 

You’ll  find  reason  upon  reason  for 
liking  this  high  polymer  thermo¬ 
plastic.  For  one  thing,  it  has  an  ex¬ 
cellent  memory.  Press  it  out  of  shape 
and  it  returns,  once  pressure  is  re¬ 
leased,  to  its  original  form. 

KEL-F  has  unusually  high  chemi¬ 
cal  and  electrical  resistance.  Con¬ 
ducts  little  heat.  Resists  “wetting”. 
Humidity,  moisture  and  fungus 
bother  it  not  at  all. 


70UTOF10  MAJOR  POLICE 
DEPARTMENTS  USE 


Besides  rods,  tubes,  compression  and 
injection  molded  forms,  we  are  now 
making  this  versatile  insulating  ma¬ 
terial  in  the  biggest  single  sheets  ever 
known — up  to  5  ft  di^. 

Lowest  Cost  Ever 

Expanded  production  now  enables 
us  to  offer  KEL-F  in  all  its  forms  at 
the  lowest  prices  in  history.  We’ll  be 
glad  to  quote  on  your  own  require¬ 
ments  Write  today  for  KEL-F  Bro¬ 
chure  #202. 


high  receiver  voltage  insures 
high  system  performance 

Jambs  "Red  Ball"  design  results  in  higher 
voltage  output,  lower  "hash"  influence 
...your  assurance  of  longer  life  and 
increased  receiver  performance.  Try  the 
James  model  designed  for  your 
specific  communications  equipment  and 
you  will  know  why  James’ is  specified 
where  "vibrators  must  not  faiir 
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aJk  M  wiw**: 


Jttt. 


Accelerometer 

Endevco  Corp.,  180  E.  California, 
Pasadena  1,  Calif.  A  new  thimble- 
j  size  accelerometer  provides  an  im- 
I  proved  research  instrument  for  the 
j  measurement  of  high-frequency 
:  shock  and  vibration.  It  is  designed 
I  for  missile,  aircraft  and  vibration 
table  measurements.  The  instru¬ 
ment  gives  a  .self-generated  output 
of  5  mv  per  g.  Output  is  flat  (-1-5.0 
percent)  over  the  range  from  6  cps 
to  5,000  cps  and  is  stable  to  within 
j  6.0  percent  over  a*  temperature 
i  range  of  —  20  C  to  -|-70C. 


EXTRUDED  TEFLON  (Tetrafluoroethylene)  hook-up  wire  is 
organically  capable  of  sustained  operation  from  -|-210*C  to 
— 90*C  with  no  appreciable  decomposition.  This  wide  range 
of  operating  efficiency  continually  opens  new  applications 
for  EXTRUDED  TEFLON  —  especially  where  constant  stability 
under  exceptional  temperature  conditions  is  required  for 
long  periods.  EXTRUDED  TEFLON  +210*0  -90*C  is  non- 
inflammable  ...  is  resistant  to  most  chemicals  .  .  .  has  no 
known  solvent. 

Because  of  low  electrical  losses,  EXTRUDED  TEFLON  is 
adaptable  for  high  frequency  use.  It  has  very  high  volume 
and  surface  resistivity.  EXTRUDED  TEFLON  is  available  in 
hook-up  wire  sizes,  with  shield  or  jacket  and  also  as 
coaxial  cable. 


C-R  Tube  Analyzer 

The  Jackson  Electrical  Instru¬ 
ment  Co.,  20-32  S.  Patterson  Klvd., 
Dayton  2,  Ohio.  Model  707  dynamic 
c-r  tube  analyzer  completely  and 
accurately  tests  all  tv  picture  tubes, 
deflected  types.  It  will  also  analyze 
both  magnetic  and  electrostatic 
oscilloscope,  radar  and  other  special 
purpose  c-r  tubes,  without  removal 
from  chassis  or  carton.  Four  classes 
of  tests  are  made:  a  beam  current 
test,  grid  test,  gas  test  and  inter¬ 
element  leakage  test.  The  instru¬ 
ment  is  designed  around  a  highly 
sensitive,  balanced  bridge-type 


NOW  AVAILABLE 


in  10  colors  —  black,  brown,  red,  orange, 
yellow,  green,  blue,  violet,  gray,  white.  Samples  available. 


MFG.  CO 


m  WASHINGTON  ST.  lOSTON  S,  MASS.  Plant  CLINTON,  MASS. 


Engineered  Wire  and  Cable  for  the  Electronic  and  Aircraft  lndustrie$ 

Wont  mort  informotien?  Utc  pest  card  on  lott  poft. 
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VAX 


WL-6i6a 


ILAVENT 


NiW  PRODUCTS 


(coatiniMd) 


vtvm.  A  continuously  variable  line 
voltage  adjustment  is  provided  to 
assure  accurate  readings. 


CtotP'Up  vUw  of  Sobton 
Bros.  Co.’i  Svrgo  Fane*  Con* 
trollor  showing  location  of 
Honaywall  Morcury  Switch 
which  tilts  bock  and  forth  os 
motor  is  oporotad. 


Binary  Counter 

The  Walkirt  Co.,  Inglewood,  Calif., 
announces  the  type  1552  high-speed 
binary  counter  for  all  types  of 
counting  and  frequency  division  to 
rates  in  excess  of  3  me.  It  has  an 
11-prong,  octal-type,  base  plug  that 
allows  access  to  all  tube  elements 
and  other  important  circuit  points. 
Input  is  75  V  negative  pulses  with 
a  rise  time  of  0.2  usee.  Output  is 
125  V  with  a  rise  time  of  0.2  usee. 
Power  is  17  ma  at  250  v.  The  unit 
operates  over  an  ambient  tempera¬ 
ture  range  of  —  40  C  to  -|-70  C. 


Babson  Bros.  Co.’s  electric  stock  control  unit 
which  puLses  electric  current  through  a  wire 
fence  and  permits  a  strand  or  two  of  wire  to 
I  keep  animals  in  the  field  is  an  interesting 

I  ^  application  of  Hniieywell  Mercury  Switches. 

'  . This  electrical  device  takes  current  from  the 

o.’»  Sorgo  Fonco  ‘  approvixl  25 

n  in  dairy  houto.  milliumiK'res,  and  delivers  a  safe  hut  effec- 
(  protecti  motor 

,rt$.  tive  electric  impulse  once  every  second.  I  he 

mercury  switch  is  housed  in  a  glass  enclostHl  control  unit. 
It  tilts  back  and  forth  and  causes  an  electric  shock  through 
the  fence. 

This  use  of  Honeywell  Mercury  Switches  for  applications 
which  require  low  current  capacity  and  long-time  continuous 
operation  is  typical  of  the  many  uses  of  these  switches  in 
industrial  controls.  MK^RO  engineers  are  fully  trained  and 
experienced  in  switching  problems  and  can  give  you  helpful 
advice  and  cooperation  in  selecting  the  Honeywell  Mercury 
Switch  best  suited  to  your  requirements.  C^ll  the  nearest 
MICRO  branch  office  today. 


H-V  Rectifier  Tubes 

Westinghouse  Electric  Corp.,  401 
Liberty  Ave.,  Pittsburgh  30,  Pa., 
has  available  two  new  high-vacuum 
diodes  for  industrial  use  in  high- 
voltage  rectifier  applications.  Type 
6102  (illustrated)  is  designed  for 
use  in  rectifier  applications  involv¬ 
ing  peak  inverse  voltages  up  to 
40  kv.  Maximum  average  current 
is  150  ma  and  peak  current  is  900 


MAKERS  OF  PRECISION  SWITCHES 


Wont  mort  infermationt  Um  post  cord  on  lost  pog*. 
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For  Low-Cost, 

High-Production  Stripping 

of  Film  Insulation 

from  Wires  AWG  50  to  AWG  25 


Voltage-Regulated  Power 
Supply 

Kepco  Laboratories,  Inc.,  131-38 
Sanford  Ave.,  Flushing  65,  N.  Y. 
Model  141  voltage-regulated  power 
supply  features  one  regulated  B 
supply  and  one  unregulated  filament 
supply.  It  is  distinguished  by  ex¬ 
cellent  regulation,  low  ripple  con¬ 
tent  and  low  output  impedance.  The 
B  supply  is  continuously  variable 
;  from  100  to  400  v  and  delivers  from 
0  to  150  ma.  In  the  100  to  400-v 
range  output  voltage  variation  is 
less  than  0.5  percent  for  both  line 
fluctuations  from  105  to  125  v  and 
load  variations  of  minimum  to 
maximum  currents.  Ripple  is  less 
:  than  5  mv  peak  to  peak.  The  un- 
I  regulated  filament  supply  is  6.3  v, 
i  10  amperes,  unregulated,  center 
I  tapped  and  ungrounded. 


Ceramic  Capacitors 

Aerovox  Corp.,  Olean,  N.  Y.  Volt¬ 
age  ratings  of  from  1  to  20  kv  are 
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NEW  PRODUCTS 


ma.  It  is  intended  for  oil-immersed 
operation  and  is  only  2  13/16  in. 
long  and  2  3/16  in.  in  diameter. 
Type  6103  is  for  use  in  applications 
involving  peak  inverse  voltages  up 
to  20  kv.  It  has  the  same  average 
and  peak  current  as  the  6102.  It  is 
provided  with  an  integral  radiator 
for  forced-air  cooling.  The  tube 
is  only  2  15/16  in.  long  and  2  3/16 
in.  ,in  diameter.  It  weighs  8i  oz. 


Want  mort  inforiiiofieii?  Use  post  cord  on  lost  pogc 


Speed  your  wire-stripping  production — cut  your 
wire-stripping  costs.  Send  samples  of  the  wire  you 
are  stripping  together  with  description  of  your 
stripping  operation  for  recommendation  and  Test- 
Rental  Plan  Offer. 


Ruth  Wire  Stripper  Division 

THE  ERASER  CO.,  INC. 

114  S.  State  Street  •  Syracuse  2,  N.  Y. 


Instead  of  digging  off  the  insulation,  RUSH 
WHEELS  develop  FRICTIONAL  HEAT  to  melt  the 
insulation  and  brush  it  off.  Space  Regulator  keeps 
the  wheels  from  coming  closer  together  than  the 
bare-wire  diameter — prevents  scoring  or  breaking 
the  wire  or  reducing  its  diameter.  Pressure  Regulator 
permits  simultaneous  stripping  of  any  number  of 
strands.  Particularly  efficient  on  LITZ  WIRE. 


IN  STOCK — For  Immediate  Delivery 

Purchase  or  Test-Rental  Plan 


These  highly  efficient  wire  strippers,  equipped  with 
stripping  wheels  especially  selected  for  YOUR  wire¬ 
stripping  operation,  give  you  high  production  at  low 
cost  with  rejects  reduced  to  the  very  minimum. 


ELECTRICAL  and  ELECTRONIC 
ENGINEERS 

With  Several  Years’  Experience 
or  Advanced  Degrees  for  Permanent  Positions  with 


Endicott,  N.  Y. 


Poughkeepsie,  N.  Y. 


THAOC  MA*K 


EictiiMt  OpportuRitiis  ii  tbi  Fiilds  of: 

Audio  Amplifier  Design  •  Servo 
Amplifier  Design  •  Servo  and 
Computer  Theory  •  Receiver- 
Transmitter  Design  •  Small  Trans¬ 
former  Design  •  Regulated  Power 
Supply  Design  •  Circuit  Design  • 
Test  Equipment  Design  •  Logical 
Design  •  Pulse  Techniques  •  Pro¬ 
gramming  *  Electrostatic  Storage  • 
Magnetic  Recording  •  Component 
Development  *  Environmental 
Testing  •  Production  Engineering 


Good  salaries,  unusual  opportuni¬ 
ties  for  professional  development, 
exceptional  employee  benefits,  ex¬ 
cellent  working  and  living  condi¬ 
tions,  moving  expenses  paid. 

Write,  giving  full  details,  includ¬ 
ing  experience  and  education  to: 
Mr.  E.  H.  Getkin,  Coordinator  of 
Engineering  Recruitment,  Inter¬ 
national  Business  Machines,  Dept. 
686  (4),  590  Madison  Avenue, 
New  York  22,  N.Y. 


ere  ii  One  tJHeader  in  £ver^ 


e>y 


BODNAR  INDUSTRIES,  Inc. 

leads  in  the  field  of 

TRANSILLUMINATED  PLASTIC  LIGHTING  PLATES 

BECAUSE  OF  Quality  •  Uniformity  •  Performance 
Design  &  Layout  "Know-How  Service" 

Quantity  Production  Promptly 

NEW  YORK — 19  Railrood  Av«.,  New  Rochelle  (Home  Office) 

TEXAS  — Jefferson  Tower  Building,  Dallas 

CALIFORNIA — 11056  Cumpston  St.,  N.  Hollywood 
CANADA  — 313  Montreal  Trust  Bldg.,  67  Yonge  St.,  Toronto 

DEMONSTRATION  PANEL  MIL-P-77U  (AN-P-S9)  SMit  on  LctterliMd  Request 


•  A  precision  device  for  the  generation  of 
accurate  and  variable  time  intervals 
from  .00001  to  10  seconds. 

•  Used  by  research  and  development  lab¬ 
oratories  for  investigations  into  the 
operation  of  SONAR,  geophysical,  bio¬ 
logical  and  other  circuits. 


Also  available: 

Model  A-2-.8  to  100,000 /xs. 

Write  for  complete  data: 

Our  bulletins  E-A-4  and  E-A-2 


ELCCTDONICS  CO  *^07  s.  Robertson  iivo. 

ELEV  I  CULVER  CITY,  CALIFORNIA 


2  MUSTS 

For  Low-Cosi  Servicing 
of  Mobile  Radio  Systems 

Lampkin  equipment  gives  you 
the  lowest  cost  per  channel, 
whether  you  supervise  o  large 
multiple  -  frequency  system,  or 
whether  you  service  numerous 
smaller  installations!  Lampkin 
equipment  measures  center  fre¬ 
quency  and  modulation  devia¬ 
tion,  to  FCC  specifications! 

The  Type  205  FM  Modulation  Meter 
For  Multiple  Mobile  Frequencies. 


The  Type  205  FM  Medukilion  Meter  meos- 
ures  peok  frequency  swing  due  to  voice 
modulotion  of  FM  transmitters,  os  required 
by  the  FCC.  Indicates  0-25  KC.  deviation. 
Instantly  tunable  to  any  frequency  from 
25  MC.  to  200  MC.  5implo  to  use.  Direct 
reading.  No  charts.  No  tables.  $240.00. 


For  Any  Number  of  Frequencies, 
AM  or  FM.  The  Type  105-B 
Micrometer  Frequency  Meter 


The  Type  105-B  Micrometer  Frequency 
Meter  measures  center  frequency  devia¬ 
tion  on  any  number  of  transmifters,  AM 
or  FM,  from  0.1  MC.  to  175  MC.  The  accu¬ 
racy,  determined  by  over  500  field  fesfs, 
is  conservatively  guaranteed  better  than 
0.0025%,  surpassing  FCC  requirements. 
Readily  checked  against  WWV.  $220.00 


Katurn  coupon  TODAV  for  complete  fltorofuro. 


LAMPKIN  LABORATORIES,  INC. 

Intfnimcnft  Div.,  Bradanton,  Florido 
- 1 


FImm  sena  me  eempl«t«  ucIlaImI  IICpiw* 
tur*  and  d«liv#rsr  information  on  tlio  follovtaw 
L4impliln*(lo«lpn«<t  initrumoRta: 

O  Typo  905  PM  Modulation  MaUr 
O  Typo  lOS-B  Micvomatar  Prad|uanry  Matar 


Addraaa 

City  .  , . 
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FLEXIBILITY 


Writ*  for  rf*t«ll*4  iNfoniMiHon 


Insulation  Tester 


This  (mail,  compact  unit— trantmitter,  froquercy  aelective  receiver  and  power 
supply  in  a  tingle  package— it  a  vastly  improved,  new  approach  to  remote  signal¬ 
ing  and  supervisory  control  system  design.  It  may  be  used  for  remote  on-off 
switching,  continuous  supervisory  indication  of  operating  conditions,  ringdown 
signaling,  dialing  terminal  equipment,  automatic  detection  of  system  functional 
failures,  or  for  providing  channels  for  transmitting  and  receiving  telemetering 
information. 


These  Hammarlund  Duplex  Signaling  Units  have  the  flexibility  required  for  effi¬ 
cient  system  design.  Up  to  36  individual  functions  can  be  controlled  over  a 
single  circuit  when  they  are  installed  in  multiple.  Transmitters  and  receivers 
operate  on  the  same  or  different  frequencies  between  2000  and  6475  cycles  per 
second.  Center  frequencies  in  the  2000  to  3S00-cycle  range  are  spaced  at  100- 
cycl*  intervals.  And  center  frequencies  in  the  3625  to  6475-cycle  range  are 
speced  at  150-cycle  intervals. 


NtW  PRODUCTS 


(csetiniNd) 


now  made  available  in  Hi-Q  ceramic 
capacitors  of  the  slug,  disk,  plate 
and  tubular  types.  In  the  new  slug 
type,  utilizing  thick  disk  dielectrics, 
the  strength  of  the  capacitor  is 
greatly  increased  by  an  exacting 
jacketing  procedure  in  conjunction 
with  a  newly  developed  plastic  that 
provides  excellent  arc-resistant  pro¬ 
perties.  Terminals  are  silvered 
brass  integrally  soldered  to  silver 
electrodes  fired  directly  to  the 
ceramic  dielectric.  Insulation  resist¬ 
ance  is  in  the  order  of  50,000 
megohms.  Working  voltage  is  20,- 
000  V  d-c  and  flash  test  27,000  v 
d-c.  The  high-voltage  tubulars  have 
been  developed  specifically  for  use 
in  horizontal  sweep  and  deflection 
sections  of  tv  receivers,  and  come 
in  standard  capacitances  from  4.7 
to  1,000  [xfif,  voltage  pulse  ratings 
of  1  to  7  kv  and  capacitance  toler¬ 
ances  of  ±5.0  percent. 


How  Hammariund  Solves 
Your  Signaling  Problems 


5/^  for  romofc 

'^0ll^^pervisory  control 

UPLEX  SIGNALING  UNIT 


VERSATILITY 


The  Herman  H.  Sticht  Co.,  27 
Park  Place,  New  York,  N.  Y.,  has 
developed  a  new  model  P-1  plug-in 
type  Megohmer  insulation  tester 
for  portable  or  bench  use.  It  was 
specifically  developed  to  meet  the 
need  for  a  direct-reading  megohm- 
meter  where  a  large  number  of 
tests  have  to  be  performed  in  one 
location  such  as  in  production  test¬ 
ing.  The  unit  has  a  true  ohmmeter 
I  movement  that  is  independent  of 
voltage  variations  and  requires  no 
adjustment  whatsoever  during 
normal  operation.  It  is  provided 
with  a  self-contained  power  unit 
'  to  step  up  and  rectify  115-v  60- 
cycle  a-c  supply.  Output  voltages 
of  500  V  d-c  and  1,000  v  d-c  are 
available.  The  instrument  comes 
in  single-range  or  double-range 


RELIABILITY 


Ruuedixed,  quelity-recoKnized  components  throughout.  A  highly  stable  tone 
generator,  and  an  amplifier  designed  for  bridging  a  600-ohm  circuit,  assure 
reliable  operation  over  wire  lines,  telephone  or  power  line  carrier,  and  radio  or 
microwave  communications  circuits.  It  is  designed  to  operate  in  the  range  of 
— 30*  to  -|-60*  C.  with  excellent  frequency  stability,  and  under  high  humidity 
and  other  adverse  conditions.  Harmonic  distortion  is  negligible. 
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RADIO  SHACK  AND 
CHICAGO  CATALOGS 


RADIO  SHACK 


CORPORATION 


167  Woshington  St.,  Boston  8,  Moss. 


(CMtillMd) 


meets 


models.  Ranges  available  are  100 
or  1,000  or  2,000  megohms. 


Corona  Ionization  Detector 

Network  Mfg.  Corp.,  213  West  5th 
St.,  Bayonne,  N.  J,  The  corona 
ionization  detector  is  designed  for 
testing  corona  initiation  and  extinc¬ 
tion  levels  in  coaxial  cables,  trans¬ 
formers  and  other  insulated  elec¬ 
trical  components.  It  will  perform 
corona  teat  requirements  of  JAN- 
C-17A  specifications  for  coaxial 
cables  and  MIL-T-27  for  trans¬ 
formers.  It  is  especially  useful  for 
the  study  of  insulating  materials 
and  dielectrics  before  rupture  by 
breakdown.  It  is  suitable  for  non¬ 
destructive  testing  of  valuable 
specimens. 


Wideband  Directional 
Couplers 

Sierra  Electronic  Corp.,  810  Brit- 
tan  Ave.,  San  Carlos,  Calif.  Widely 
applicable  tools  for  measuring  nu¬ 
merous  parameters  relating  to 
transmission  lines,  the  new  wide¬ 
band  directional  couplers  are  avail¬ 
able  in  three  models.  Model  137 
operates  over  the  entire  frequency 
range  from  30  to  1,500  me  with  a 
sensitivity  rising  from  — 70  to  —35 
db.  Model  138  covers  the  same  fre¬ 
quency  range  but  has  a  sensitivity 
ranging  from  —55  to  — 20  db. 
Operating  in  a  51.5-ohm  coaxial 
line,  these  couplers  are  usable  from 
0.1  w  up.  Frequency-independent 
at  a  sensitivity  of  —50  db  over  the 


CHICAGO  Hermetically 
Sealed  Transformers  meet 
all  requirements  of  Grade  I 
MIL-T-27  specifications  for 
Class  A  operation. 

RADIO  SHACK'S 

stock  of  Chicago  transform¬ 
ers  meets  your  entire  need 
—  for  any  type  —  and  for 
production  quantities. 


COAAPANY 


STATE 


1^ 
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(continued) 


Sold 

Right 

0"‘ 


30-kc  to  1-mc  range,  the  model 
139  coupler  is  applied  to  balanced 
two-wire  lines  at  power  levels  rang¬ 
ing  up  to  15  kw. 


Wont  more  information?  Use  post  cord  on  lost  page. 


We  re  sorry,  but  we  think  it’s  only  fair  to  tell 

possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  OutI 


The  design  and  production  facihties  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibility  to  them, 
this  situation  may  continue  quite  a  while. 


We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facilities,  that 
for  some  time  we  may  not  be  able  to  serve  them. 


Any  change  in  the  situation  will  be  announced 
in  this  publication. 


L.  H. 


TERPENING  COMPANY 


DESIGN  •  nESEARCH  •  PRODUCTION  • 

Mic  I owc'ive  Transmission  lines  and  Associated  Components 
16  West  61st  St  •  New  York  23,  N  Y  •  Circle  6-4760 


Subminiature  Potentiometers 
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Galetronics,  Inc.,  Pasadena, 
Calif.,  is  manufacturing  a  new  line 
:  of  subminiature  precision  potentio- 
j  meters  for  the  telemetering  and 
I  electronics  industries.  The  rotary 
type  RC  can  be  furnished  up  to 
320,000  ohms  with  a  resolution  of 
0.1  percent,  in  a  i  in.  diameter  case. 
Type  LE  (illustrated),  a  rectilinear 
potentiometer  in  a  case  li  in.  long, 
can  be  furnished  up  to  1,000,000 
ohms  with  a  resolution  of  0.05  per¬ 
cent. 


Field  Strength  Meter 


Erwood,  Inc.,  1770  Berteau  St., 
Chicago  13,  Ill.,  has  introduced  a 
uhf-vhf  field  strength  meter.  The 
i  unit  was  designed  to  determine  the 
strength  of  signals  available  at  any 
given  location  and  covers  all  the  fre¬ 
quencies  used  today  in  broadcasting 
1  tv  and  f-m  programs.  It  is  also  use- 
j  ful  in  determining  the  relative  effi- 
!  ciency  of  different  types  of  anten- 
I  nas  as  well  as  the  optimum  heights. 
The  vhf  range  is  continuous  from 
52  to  218  me,  with  sensitivity  at 
60-percent  meter  deflection  per 
100-mv  input.  The  uhf  range  is 
continuous  from  470  to  890  me, 
I  with  sensitivity  at  50-percent  meter 
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U.  G.  CONNECTORS 

Our  Coaxial  Cable 
Connectors  Meet  All 
Gomnment  Specifications 

ALL  ORDERS  DElieED  PROMPTLY  ir 

Manufacturers  of 
Highest  Quality  Connectors 

ALLIED  INDUSTRIES,  INC. 

1023  S.  21st  STREET 
LOUISVILLE  10,  KY. 

Phone  Arlington  4640 


NiW  90°  'fOW  lot  IT  TU8K 


It’s  Engineered  for 
TOP  PERFORMANCE 
...  in  Production  MOW! 

This  new  DX  90°  Deflection  Yoke  has 
everything  a  television  receiver  manufac¬ 
turer  wants  ...  a  sharp  full-screen  focus, 
a  minimum  of  pincushioning,  the  ultimate 
in  compactness  and  a  price  that’s  down¬ 
right  attractive.  Because  this  yoke  has  been 
brilliantly  designed  for  mass  production  on 
DX’s  specialized  equipment,  it  warrants 
immediate  consideration  in  your  27”  re¬ 
ceiver  plans.  Write  us  today. 


DEFLECTION  YOKES  . .  .  TOROID  COILS  . . .  CRYSTALS 
I.  F.  TRANSFORMERS  .  .  .  R.  F.  COILS  .  .  .  DISCRIMINATORS 
SPEAKERS  ...  TV  TUNERS  ...  ION  TRAPS  . . .  TRANSFORMERS 


Eg 

JTTT 

DX, 


^  COMPONINTS  ^ 
i  kMft  .f  •  g.ad  t.lm>iii..  I 


experience  •• 
still  the 
best  teacher! 


lorga  monufocturar  of  mini- 
olura  lamps  for  iwifchboord  and 
tolophona  uM,  coma  to  KaMa  ra- 
canMy  with  a  producllon  problom. 

Tha  cliani  hod  boon  asing  a  lew- 
production  lubo  bottoming  ma¬ 
chine  Ihot  required  frequent 
odjuitment  and  maintenance  due 
to  its  jnethod  of  uneven  shifting 
of  the  tubing.  This  also  caused 
eacessive  tube  breakage  within 
the  mochine  and  a  high  reject  ai* 
rate  on  the  finished  tubes.  Kohle's 
sotution  was  to  build  the  fully 
automatic  machine  shown  obove, 
Modei  2048.  This  machine,  pro¬ 
ducing  4,000  units  per  hour,  elim¬ 
inates  the  lifting  of  the  gloss 
from  one  position  to  the  next  by 
using  a  continuous  conveyor  prin¬ 
ciple.  The  gloss  is  Indexed  straight 
through  the  machine  and  Is  not 
'jumped'  or  'bumped'  in  the  proc¬ 
ess.  In-mochine  breakage  and 
rejects  ore  held  to  o  minimum. 

In  addition.  Model  2041  it  Meed 
for  production  of  round  or  flat 
bottomed  test  lubes,  viols  and 
containers.  Q 

If  your  production  involves 
special-purpose  machinery,  learn 
—without  obligation— how  Kahle's 
more  than  40 
years  of  practi¬ 
cal  experience 
con  beneflt  you. 

Write  Kohte 
todoy. 


Kahle 

INOINIIRINO  COMPANY 

1310  SEVENTH  STREET 
NORTH  lERGEN  N.  J. 


Ruggedly  Designed 
for  Dependable, 
Heavy-Duty  Operation 


NfW  PRODUCTS 
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When  operating  condi¬ 
tions  demand  a  solenoid 
switch  that  will  stand  up 
under  the  most  rugged 
requirements,  always 
choose  Tech  Latoratories 
Solenoid  Switches.  These 
multi-pole  units  are  built 
to  “take  it”  and  are  de¬ 
signed  and  produced  to 
meet  your  individual 
requirements. 


According  to  your  specif/cofions  you  (an  get: 

#  Remote  push-button  operation, 

with  or  without  manual  reset. 

#  Single  or  dual  direction  operation. 

#  Single,  or  up  to  8  decks. 

#  Single  pole  to  4  poles  per  deck. 

#  Two  contacts  up  to  several  hundred  contacts  per  deck. 

#  Shorting  or  non-shorting. 

#  Ceramic  or  phenolic  insulation. 

#  Load  capacities  up  to  10  Amp.— 120  Volts  AC  (de¬ 
pending  on  number  of  contacts). 

#  Long,  trouble-free  service  life. 

Information  on  these  and  our  additional  line  of 
motor  operated  switches  is  yours  for  the  asking 
•  •  •  Write  today  for  complete  catalog. 


deflection  per  100-mv  input.  The 
meter  uses  11  tubes.  Power  con¬ 
sumption  is  70  watts,  110  V  a-c. 


— -cP  TECH  LABS 

sfl  SOLENOID 
S  OPERATED 

gat - ■  — 

(5^  » 


Wire  Wound  Resistor 

Hamilton-Hall  Mfg.  Co.,  227  N. 
Water  St.,  Milwaukee,  W'isc.  The 
Hall-Ohm  resistor  is  completely  im¬ 
pervious  to  high  humidity  and  the 
abuses  encountered  during  a.ssemb- 
ling  operations.  The  unique  coating 
will  not  chip  or  flake  and  provides 
excellent  surface  radiation.  These 
resistors  are  available  up  to  25,000 
ohms  resistance  value  and  up  to  20 
watts  dissipation. 


Want  mart  informatien?  Ust  pvft  card  on  lott  page. 


UHF  Signal  Generator 

Measurements  Core.,  Foonton, 
N.  J.  Model  84-TV  standard  signal 
generator,  with  frequency  range  of 
300  to  1,000  me,  is  useful  for 
determining  the  characteristics  of 
tv  receivers  for  the  uhf  band,  and 
other  equipment  operating  within 
that  range.  Output  voltage  is  con¬ 
tinuously  variable  from  0.1  |iv  to 
1  V  across  a  50-ohm  load.  Output 
impedance  is  60  ohms  and  vswr  is 
1.3  to  1  or  better.  Provision  is 
made  for  operating  the  filament  of 
the  oscillator  tube  from  an  external 
d-c  supply  to  remove  residual  hum. 
Modulation,  continuously  variable 
from  0  to  30  percent,  may  be  ob¬ 
tained  from  an  internal  400-cycle 
oscillator.  Provision  is  also  made 
for  applying  external  modulation 
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within  the  range  of  60  to  20,000 
cycles.  Percentage  modulation  is 
indicated  by  a  panel  meter. 


1 

1 

r.j 

li 

> 

tb 

TV  Console  Unit 


Radio  Corp.  of  America,  Camden, 
N.  J.  This  versatile  two-section  con¬ 
sole,  which  provides  centralized 
audio  and  video  control  and  moni¬ 
toring  facilities,  is  a  practical  basic 
unit  for  almost  any  tv  station,  large 
or  small.  The  type  TC-4A  console 
ties  together  transmitter  operation 
and  primary  program  sources.  Add¬ 
on  console  units  of  the  same  flexible 
construction,  may  be  added  as  pro¬ 
gram  functions  are  expanded. 


Sound  Analyzer 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
Type  420-A  sound  analyzer  sepa¬ 
rates  noise,  sound  and  vibration 
signals  into  their  component  fre¬ 
quency  bands.  The  high  and  low- 
pass  filters  can  be  independently 
adjusted  in  steps  of  0.5  octave.  A 
simple  interlock  permits  the  pass- 
band  width  to  be  fixed  in  any 
multiple  of  0.5  octave.  The  posi¬ 
tion  of  this  pass-band  can  then  be 
adjusted  throughout  the  audible 
range  by  a  single  control.  The 
analyzer  exceeds  all  proposed  speci- 


A  Precision  Scope 


,„thai  can  GO  PLACES 


I  for  damonstratlon  of  thm  Typo  315-0, 


TEKTRONIX,  Inc. 

P.  O.  Box  831  A,  Portland  7,  Orogon  cobini  tiktroniX 


TEKTRONIX  Type  315  D—$785  fo  b.  Portland,  Ore. 

Call  or  write  your  TEKTRONIX  Held  Engineer 


THE  TYPE  315-D 


How  often  hove  you  wished  for  a  precision  oscil¬ 
loscope  that  you  could  easily  take  on  long  trips 
and  into  tight  spots?  The  TEKTRONIX  Type  315-D 
is  that  kind  of  instrument — weighs  only  36  lbs., 
measures  only  high,  8%"  wide,  IS’/c" 

deep.  Designed  for  portability,  it  works  on  power 
supply  frequencies  from  50  to  800  cycles.  And  it 
has  all  the  features  you  expect  in  a  fine  labora¬ 
tory  oscilloscope  . .  .  plus  several  new  features 
never  before  commercially  available. 


Time  base  range .  .  1  fisec  to  SO  so« 
Sensitivity . 0.01  v/division  ac 

(double  tho  originally  publithod  (•ntitivily) 

Vertical  bandwidth ....  dc  to  5  me 
RIsetIme . 0.07  /xsoc 


SensilivitY  —  1 2  Calibrated  Ranges 
oc  only — 0.01,  0.02,  0.05  v/divi¬ 
sion  5  cycles  to  5  me 
dc  and  oc — 0.1,  0.2,  0.5,  1,  2,  5, 
10,  20,  50  v/division  dc  to  5  me 

Signal  Delay — 0.25  /xsec 

Time  Base  —  24  Calibrated  Ranges 
— 3  per  decade,  0.1  /isec/division 
to  5  sec/division.  100  second 
sweep  available  but  not  calibrated 

Graticule  —  Edge  lighted,  marked  in 
divisions 


5X  Magnifier  —  Expands  time  base 
to  right  and  left  of  center 

Direct  coupled  unblanking 

Trigger  amplitude  discriminator 

Flat-faced  high-definition  3"  CRT 

Square  wave  voltage  calibrator 

Sawtooth  and  -f-  Gate  available  at  front  panel 
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fications  of  the  ASA  for  filter-type 
sound  analyzers.  Weight  of  the 
unit  is  20  lb,  and  measurements  are 
10  in.  X  10  in.  x  6  in. 


These  American  Electric 


Cooling  ond  Ventilating 


CENTRIFUGAL  BLOWERS 

400  cycl«,  60  cy<l«,  or  variabU  frequency 
type*  (320  to  1000  cp*.) 

Substanlially  flat  output  over  full  frequency 
range  on  variahle  frequency  models  with 
minimum  watts  loss. 

Slower  scrolls  of  latest  design  are  molded  of 
flhrc-glass  reinforced  plaskon:  practically 
unhreakable,  highly  resistant  to  impact,  de¬ 
formation.  heat  and  cold.  Blower  unit  un¬ 
usually  small  in  sire  and  weight  for  compact 
installations.  Generally  used  when  working 
against  pressure  heads  ranging  up  to  1.2' 
water.  Single  nr  double  end  blowers.  Clock¬ 
wise  or  Counterclockwise  rotation.  Output 
ranite:  24  to  200  dm.  Made  in  sizes:  Num¬ 
bers  I'/i,  2,  2>/},  J. 


Thermosetting  Plastic 

Melkor  Research  Laboratories, 
Inc.,  11740  Detroit  Ave.,  Cleveland 
7,  Ohio,  has  developed  a  new  plastic 
material  that  withstands  continu¬ 
ous  temperatures  of  200  C  and  also 
possesses  a  high  dielectric  strength. 
It  is  particularly  advantageous 
where  hermetic  sealing  and  gas 
sealing  under  pressure  is  needed 
for  perfect  functioning  of  electrical 
components.  The  terminal  shown 
is  being  manufactured  in  three 
sizes — A  in.,  A  in.  and  I  in.  mount¬ 
ing  holes.  Chief  applications  of  the 
new  terminal  are  in  the  assembly 
of  instruments  meters  and  various 
types  of  electric  and  electronic 
equipment  requiring  hermetic  seal¬ 
ing. 


AXIAL  FLOW  FANS 

400  cycU  opgrolion 

In  its  vmallcsl  si/c  this  compact,  light  weight 
unit  is  equipped  with  a  2'  fan  protected 
with  IK"  mesh  2H'  O.D.  screen  shroud. 
Other  larger  sizes  special.  Air  stream  is 
conical.  Recommended  for  use  at  0  static 
pressure  where  semi-directed  air  flow  is 
required.  Motor  diameter  1.43'.  Rotation; 
Clockwise  or  Counterclockwise.  Output:  30 
dm. 


RRORELLER  FANS-400  cycU  operation 

Built  for  limited  space  applications  requir¬ 
ing  maximum  air  movement  widely  dis¬ 
persed. 

Operates  at  0  static  pressure  in  ambient 
temperatures  from  —65*  to  +65*  C.  Made 
in  2.  .1.  4  and  i'/i"  fan  diameters.  Output 
range:  33  to  680  cfm. 


MIotivaffing  Cams,  Timing  Devices,  Antennas^ 
Clutches,  Optical  Equipment,  etc. 


MINIATURE  INDUCTION  MOTORS 

400  cycle.  60  cycle,  single  and  poly  phase,  2 
to  8  pole.  Frame  diameters:  1.45',  1.75', 
2",  2'.;"  A  3-5/16'.  Output  torque  range: 
>/i  in.  oz.  to  SO  in.  oz. 


SYNCHRONOUS  MOTORS 

400  cycle.  60  cycle,  hysteresis  and  reluctance 
types.  Single  and  poly  phase:  2.  4  and  6 
pole.  Frame  diameters:  1.43',  1.75',  2', 
2'^',  3-5/16'.  Output  torque  range:  .01  in. 
oz.  to  10  in.  oz. 


Both  induction  and  synchronous  motors  cun  he  supplied  for  inter¬ 
mittent  or  continuous  duty,  with  standard  or  high  temperature  , 
insulation.  Drive  and  synchronous  motors:  any  standard  shape,  j 


Oscillograph  Tube 

Radio  Corp.  of  America,  Harrison, 
N.  J.  The  7-in.,  c-r  tube  7VP1  is 
designed  especially  to  give  sharp 
focus  and  to  provide  high  bright¬ 
ness  of  the  trace  in  general  oscil¬ 
lographic  applications.  Utilizing 
electrostatic  focus  and  electrostatic 
deflection,  it  has  a  small,  brilliant 
spot  and  high-deflection  sensitivity 


M«mifact.rW4  bIm  •! 

INSTRUMENTS, 
SERVO-MOTORS  AND 
SYNCHROS, 

HIGH  FREQUENCY 
POWER  SUFFIIES 
(Imdtsdqr—Aharnator  lypa— 
SSB  teuH  H  75  KVA  tstpue). 


4111  TtlirtMRM,\ 
IM  A«tl4i  a, '  \ 
.CaiEtnla  \  /  ^ 
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PRAKTICA 


Th«  Pr*lrtlr»  Co.,  Ine.  nfpt  r-n 

41  WMt  atth  fltraM.  !«.  T.  1.  M.  T. 

nni$4  $m>4  m»  •  r*m  */  -'rnoTog- 
■ArHT  IK  SOIMO*  «HO  IKDIOTIT." 

Nomo . 


Position 


Company. 
Addrcot. . 


PRECISION 

IN  MINIATURE! 


phologroph  H! 


more  LISTENING 
COMFORT  with 

lightweight  TELEX  headsets!! 


*DYNAMT  f ) 

Now  dynamic  vP» 
under-chin  TELEX 
Dynaiet,  with  more 
hight  and  low*  of  both^ 
music  and  speech,  is  the 
dell9ht  of  radio  and  TV 
monitors.  Weighs  only 
I.2S  oi. 


Howard  B.  Jones  Division 


520-A  VOLTMETER 

1  Millivolt  Full  Scale  To  300  Volts 
1 0  Cycles  To  2  Megacycles 
Only  4y4"x6"x6"  Deep 

$180  FOB,  N.Y. 

ALSO  -  MATCHING 

510-B  OSCILLATOR 

1 8  Cycles  To  1 .2  Megacycles 
Distortion  Less  Than  0.2*/# 
Constant  Output  ±:  0.5  db 

$150  FOB,  N.Y. 


Literature  on  Request 

W\avelorms,  inc. 

\  /  333  SIXTH  AVE. 

\  /  NEW  YORK,  N.  Y. 


*IARSIT 

Sensitive  TELEX  Eorset  slips 
onto  eor  ond  is  preferred  by 
oil  who  use  single-phone 
heodsets.  Weighs  only 
01.  ond  leaves  other 
ear  free  for 
phone  cells  or 
conversation. 


Ttln  pndDMS 
headKU  to 
■wnuftctunnr 


A  photo  record  Is  quicker,  mere  aceurmto; 
and  It  may  prove  to  bo  priceless. 


THE  ADVANCED  single-lens  reflex  design  of  the  35-mm. 

PRAKTICA  FX  makes  it  easier  for  you  to  get  expert 
photomicrographs,  oscillographs,  extreme  close-ups,  copy  work, 
etc.,  in  black  and  white  or  natural  color.  Use  it  for: 

Recording  lab  and  fleld  observations, quality  control, 
inspections,  photographing  equipment  in  fleld, training 
personnel,  etc.  Excellent  for  the  home  photographer,  too. 

From  $99.50  to  $199.60  (tax  inch). 

The  Praktica  Co.,  Inc., 

48  W.  29  St.;  N.  Y.  1,  N.  Y. 


3S-MM.  SINOLC-LCNS  RtFLEX  CAMERA 


FOR  PUBLIC 
ADDRESS,  RADIO, 

and  kindred  fields, 

JONES 

PLUGS  &  SOCKETS 


of  proven  quality 


*MONOSiT 

The  modern  ttyling  and 
dependability  and  Su¬ 
perior  performance 
of  the  TELEX  Mono¬ 
set  hove  made  old 
fashioned  head- 
phones  obsolete.  Y 

Magnetic.  ’ 


Mbddm,  lighl- 
weight,  dwrabi*  ... 
Easily  adiutlobla 
and  bwlll  for  hard 
usaga,  TELEX 
Haodsels  giv#  log 
gualily  racepllan 
withosil  lb* 
panithmanl  af ! 
axlra  wofghl  and ' 


*TWINSn 

This  lightweight  l.i  ox.TELEX 
Twinset  pipes  signal  directly 
^  into  the  ear,  blocking 

f  out  background  noises 

1^  \ard  banishing  listening 

K  ^  ^  fatigue.  Magnetic. 

'^1  STANDARD  OF  THE 


TrodeMork  OUAUTY  HEAOUTS 

Commercial  Communications  *  Electronic  Laboratories 
Office  Transcribing  Machines  *  Radio  Monitoring 
Telecasting  ■  Amateur  Radio  .  Record  Stores  *  Theaters 
Fhone-Order  Boards  •  Wired  Music  Installations 

Elf  ettssMs  idaosiie  ta  loy  si  Hn  Wm  ksadssls,  wtib 

TELEX,  IIICTRO -ACOUSTIC  DIV. 

Oapartment  9-C  .  St.  Foal  I,  Minnaseta 
In  Canada,  ATLAS  RADIO  CORF.,  Teronie 


ELEX 
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EAD  ALTERNATORS 


For  “POSITIVE” 
Performance-  . 


“NEGATIVE” 


Distortion 


Low  harmonic 
content,  dual 
frequency 
alternator 
with  less  than 
3%  total 
distortion 
on  each 
frequency 


EAO  offers  you  the 
answer  to  your 

small  permanent 

magnet  alternator 
requirements:  units 
desired  for  special 
applications  where 
Size,  Weight  and 
Efficiency  are  top 
considerations. 


Two  phase,  30  cycle  alternator 
with  less  than  2%  total  distortion 
on  each  phase. 


N2A 

43  Volt  Ampt 

113 

3 

400 

6000 

*N2g-1 

7 

1 

30 

1800 

*N2B-2 

7 

2 

30 

1800 

N3CI 

10-13 

1 

1000 

20,000 

tN3E.2 

. . 

7 

1 

90/130 

1800 

NSR 

S  wotlt 

20/40 

1 

1000 

3000 

N6A 

20  watts 

40/10 

1 

1000 

3000 

N6R 

60  walls 

30 

1 

400 

8000 

*lMt  tk«it  2%  Tatal  Diitorflen  **1mi  than  2%  Total  Ditlortien  e«  oocli  photo 

tDuol  froquoiicif  olloriMlor  lots  thon  3% 

Total  Dlilortloa  on  ooch  froquoncy. 

— —Solving  special  problems  is  routine  at  EAD  — 

If  your  problem  involves  rotating  electrical  equipment, 
bring  it  to  E  A  D.  Our  completely  staffed  organization 
will  modify  one  of  our  standard  units  or  design  and 
produce  a  special  unit  to  meet  your  most  exacting 
requirements. 


EASTERN  AIR  DEVICES.  INC. 

5SS  DiAN  STRUT.  MOOKLYN  17,  NEW  YORK  * 


There’s  an  EAD  Alternator 
for  Your  Every  Application 


TYPE 


OUTPUT 


VOLTS  PHASES 


FREQUENCY  SPEED 
(CYCLES!  (RPMI 


NEW  PRODUCTS  (ceatiaiM^) 

for  its  relatively  short  length.  Hav¬ 
ing  the  same  shape,  dimensions, 
basing  and  deflection  factors  as 
the  7JP1,  it  can  be  used  in  place 
of  the  latter  to  give  superior  per¬ 
formance  in  all  oscilloscope  equip¬ 
ment  having  a  high-voltage  supply 
up  to  4,000  V. 


Capacitors 

Industrial  Condenser  Corp.,  3243 

N.  California  Ave.,  Chicago  18,  Ill. 
The  Stabelex  D  series  of  capacitors 
are 'particularly  adapted  for  use  in 
equipment  subjected  to  extreme  alti¬ 
tude  and  climatic  changes  or  simi¬ 
larly  difficult  operational  variables. 
They  have  an  unusually  low  tem¬ 
perature  coefficient  of  capacitance, 
as  is  evidenced  by  only  a  0.8-per- 
cent  change  in  capacitance  from 
4-20  C  to  —  80  C.  Power  factor  is 

O. 00025  at  1  kc.  These  capacitors 
have  time  constants  in  excess  of 
4,800  hours. 


Sensing  Switch 

Thompson  Products,  Inc.,  2196 
Clarkwood  Road,  Cleveland  3,  Ohio, 
has  developed  an  airborne  sensing 
switch  actuated  by  a  115  v  a-c,  380 
to  1,000-cycle  motor.  It  has  two 
independent  double-throw  r-f  cir¬ 
cuits  which  are  switched  at  a  rapid 
rate  (15  to  36  cps)  to  furnish 
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ADVANCE 

RELAYS 


.  gold 

VAO0\V)»^ 


S\LVtR  •  ' 


MERIT  PLATING  COMPANY 

218  East  14Ut  Street  New  York  51,  N  Y.  C/press  2-725  1 


LINK  IN 
YOUR  FUTURE 


DESIGN  AND  LAYOUT  draftsmen  in  chassis  and 

I  These  openings  ore  on 

who  wish  to  locate  in  the  long  range  programs  in 
attractive  lake  country  of  flight  simulator  and 

Central  New  York.  industrial  electronic  fields. 

Link  Aviation,  Inc.,  has  Top  salaries — good  bene- 
outstanding  permanent  fits — good  housing  in  sub¬ 
opportunities  for  electrical  urban  area. 


precise 

circuitry 


^  Thera  ar«  many  rtaion* 
why  Industry  sp«cifi*t 
ADVANCE  RELAYS:  Thty 
mMt  or  surpott  Military 
and  Civilian  raquirt- 
v  ^mtnts  — many  lyp««  hav* 
»|AN  approval  — many  or* 
^,4  *  h«rm«tically  scoUd  — all 
or*  lightwaighl  —  tmoll  — 
ruggtd  —  compact  —  and 
all  or*  pr«cition>built  for . 
^  '  •fficitnl,  troublt-fr«*, 

P  long  lif*  p«rformanc«. 

If  you  hov*  rtlay  probUm* 
involving  contact  loads, 
coil  rosistoncas,  clos* 
difftranliol,  liming 
\  footuras,  input  sourcts, 
/.^critical  onvironmant  or  any 
particular  raquirtmantg 
involving  unusual  or 
'5',  accural*  circuit  bthovlor, 

,  S  ADVANCE  con  supply 
’  L'.  th*  rtlay. 

H  f:j 

/^A  compUl*  lin*  of  raloyt 
■'.f'-''  for  radar,  radio,  •l•clroni• 
and  •l•<lrical  •quipmant 
appikarions. 


Writ*  fuil  datallM  to 


Manogtr  of  Industrial  R*lations. 


It  s  "TREATMENT  " 
that  makes  DANO 
your  Best  Bet  for  Coils 


J-aANO  s  battery  of  vacuum 
impregnating  tanks  and  heat 
controlled  ovens  for  curing 
varnish  impregnations  is  al¬ 
ways  at  your  service.  Yes,  Dano  coils  and  Dano  customers  are  always 
treated  in  the  manner  that  makes  your  production  pay  dividends. 

Send  us  samples  or  speesfuasions  wish  quansisj  requiremenss 
for  our  recommendaSioHS.  No  obligation! 

Also,  Transformers  Made  To  Order 


e  Form  Wound 
e  Paper  Section 
e  Acetote  Bobbin 
e  Molded  Gtils 
e  Bokelit*  Bobbin 
e  Cotton  Inter¬ 
weave 

•  Coils  for  High 
Temperature 
Application 


THE  DAHO  ELECTRIC  CO. 

93  MAIN  ST.,  WINSTED,  CONN 


Write  for  new,  dtttrfpthm  • 
Catalog  containing  -4 
detailed  information  obsMtf 
ADVANCe  Kolayt 
and  facilities. 


ELECTRONIC  ELECTROPLATING 
TO  EXACTING  SPECIFICATIONS 


been,  in  the  fore¬ 
front  in  solvinq  Elec¬ 
troplating  problems 
arising  from  the 
highly  specified  re¬ 
quirements  for  plat¬ 
ing  Electronic 


MDVAMCe  ELECTRIC 
r--— AND  RELAY 
j4DVy«<»\  COMPANY 

3435  NO.  NAOMI  IT.. 
/  BURBANK,  CAlir. 


Soles  Represeetetims  hi  Rrincipel 
Cities  *f  U.  S.  and  CoiNMfa 
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For  Parts  that  must  be 
TAKEN  OFF-PUT  BACK-BUTTONED  TIGHT 


LOCKS  TIGHT  WITH  A  QUARTER  TURN 


Always  at  correct  tertsion 


Lion  Fasteners  are  right  for  buttoning  ports  that  must  be  removed 
repecrtedly  for  inspection,  maintenance,  or  other  reasons. 

Vibrotion  and  shock  can't  loosen  a  Lion  Fastener.  Even  an 
inexperienced  service  man  can't  replace  it  wrong.  A  quarter  turn 
(^)ens  it.  Another  quarter  turn  locks  it.  The  tension  is  designed 
Into  ft. 

Lion  Fostener  Spring  Assembly  is  quickly  spot  welded  or  riveted 
in  place.  The  stud  cannot  be  lost.  It  is  grommeted  tight  to  the  sheet. 
They  will  button  sheets  .040  plus  or  .020  minus  over  or  under 
standard  rating.  The  misoligxunent  is  os  much  os  .156.  The  one- 
piece  forged  stud  is  tested  to  1425  lbs.  Write  today  for  demonstra-. 
tion  kit  and  application  data. 


TYPICAL  APPLICATIONS:  INSPECTION  PLATES  •  COWLING 
ELECTMCAL  PANELS  •  CABINE'TS  •  DUCTWORK 


One 


DEMONSTRATION  KIT  contains 


sample  Lion  Fosteners  to  help  you  visualize  their 
adcq)tability  to  your  product.  Write  on  your  company 
letterhead.  No  obligation. 


FASTENERS,  INC.  ■■ 

500  MAIN  ST.,  HONEOYE  FALLS,  N.  Y. 
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NEW  PRODUCTS  (continued) 

accurate  circuit  time  sharing.  The 
connectors  are  type  BNC  and  are 
for  use  with  RG-58/U  cable  appli¬ 
cations.  In  the  frequency  range  to 
250  me  it  has  a  maximum  vswr  of 
2.0  to  1.  Insertion  loss  is  less  than 
1.0  maximum  and  crosstalk  is  in 
excess  of  32  db.  Its  life  is  greater 
than  500  hours  continuous  opera- 
j  tion. 


Tiny  Hermetic  Transformers 

;  United  Transformer  Co.,  150 
I  Varick  St.,  New  York  3,  N.  Y.,  hsis 
announced  stock  hermetic  sealed 
transformers  that  cover  the  entire 
range  of  audio  requirements  for 
subminiature  equipment.  They  in¬ 
clude  input,  interstage  and  output 
transformers,  as  well  as  a  reactor. 
Overall  case  dimensions  are  only 
i  in.  X  H  X  i!  in.  The  units  weigh 
only  0.8  oz.  This  miniaturization  is 
made  possible  through  the  use  of 
.  special  nickel-iron  alloy  laminations 
i  and  fine  wire  windings  on  nylon 
,  bobbin.  Mounting  is  effected 
1  through  a  unique  single  threaded- 
'  stud  arrangement  with  case  tab.'s  to 
;  prevent  twisting. 


Resistance  Boxes 


The  Daven  Co.,  191  Central  Ave., 
Newark,  N.  J.,  has  available  its  new 
type  750  resistance  boxes.  The 
units  are  complete  assemblie.s  of 
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ELECTRIC  INSTRUMENT  &  CONTROL  HEADQUARTERS 


Viclorccn  Inslruiticnl 


MINIATURE  SLIP  RING  ASSEMBLIES 

Commutators  oud  othor  Eloctro-Mochonieol  Compououts 
PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


VICTOREEN 

Sibiiiiatire  Coroia  lifilatK  Tilts 

Mil  I  now  road  ti  bittir  voltifi  rifilitiii. 


If  your  application  requires  reliable  volt* 
age  regulation,  be  it  50  or  1 5,000  volts, 
or  even  higher,  consider  the  advantages 
of  a  single  tube — dependable, 
inexpensive,  low-drain, 
space-saving,  \ 

long  life. 


Our  Swiss  motliods  and  tochuiquos  oro  goorod  to 
moot  oxoetlng  roquiromonts.  Wo  invito  your  inquirios. 


COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17.  N.  Y. 

Murray  Hill  2-8473 


KNOWN 

APPLICATIONS 

INCLUDE 


*  Ragulalion  of  onodo  potonlioU  for 

TV  picturo  lubot 
TV  Comoro  pickup  lubos 
Klytiron  ond  Mognolron  lubo« 

Projector  tubot 
Oscillotcopot 
Imago  convortort 

*  RF  ond  vibrolor  power  luppliot 

*  Convertor  tube  ond  photomultiplier 
tube  power  luppliet 

*  Reference  voltage  for  regulator  lyitemi 

Check  these  chorocterittici— then  tell  ui  your  par¬ 
ticular  application  problem.  Our  Tube  Circuit  En¬ 
gineer.  will  be  happy  to  moke  recommendation.. 


Eloctro-Tocfi  maintains  one  of  the  largest  and  most  com* 
plete  stocks  in  the  country  of  electrical  meters,  instru¬ 
ments  and  industrial  control  equipment— representing 
over  250  top  lines. 

Vas,  our  warehewsa  la  bwfgfng  with  tfundard  sfocks  o# 

Counter.  Solenoid.  Toggle  Swfithot 

Panel  Motor.  Tachometer.  Shunts  lElectricall 

Transformer.  Thermometer.  Meggers 

Switchboard  Meter.  Thermostat.  Solenoid  Valves 

Micro  Switches  Rectifiers  Pyrometers 

Photo  Electric  Equipment  Rheostat.  Multimeters 

Relays  Timers  OKlIlescepes 

and  Laboratory  Standard  Instruments 

In  addition,  we  manufacture  and  stock  Special  Tati  Eqwip- 
ment  •  Electric  Hooting  Unilt  •  Current  Tren.lermert  e 
Pyrometer.  •  Thermocouple.  •  Rectifiers. 


CHARACTERISTICS 


Our  laboratory  is  available  for  re¬ 
pair  work,  rescaling,  recalibration 
and  special  calibration  of  your  elec¬ 
trical  and  industrial  instruments. 
Often  months  are  saved  by  rescal¬ 
ing  and  calibrating  atock  instru¬ 
ments  to  /our  specifications. 


••The 

Indutfriut 
®«y<ng  Cwld*' 
•ur 
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Type 

eRegwIotlng 

Velloge 

(Volta) 

Roylotlm 

iowf 

(MIcr*- 

OmpWTMl 

MomlmiNii 

l%l 

5950 

700 

2.0-50 

M 

5841 

900 

2.0-50 

1J 

VXR1000 

1,000 

2.0-50 

M 

6143 

1,200 

2.0-50 

1.5 

VXR1500 

1,500 

2.0-50 

.5 

6119 

2,000 

2.0-50 

tJ 

VXR3500 

2,500 

2.0-50 

VXR10,000 

10,000 

5.0-50 

2.0 

VXRI  5,000 

15,000 

5.0-50 

2X) 

l7JecAaMlc<xJi2)u>^ii>ru 


ARTHUR  D.  LITTLE,  Inc. 

Mechanical  Division 


S 


Where 


N 


30  MIMORIAL  DRIVI  •  CAMBRIDOI,  MASS. 
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1  two  or  more  type  275  decade  units. 

I  The  cabinet  shielding  consists  of  a 
,  full  copper  lining  making  electrical 
I  contact  with  the  metal  panel  for 
!  complete  isolation  of  the  resistive 
elements.  There  is  no  electrical  cir- 
I  cuit  between  the  shield  and  resist- 
1  ance  elements.  Three  terminals 
are  provided,  two  for  the  resist¬ 
ance  circuit  and  the  third  as 
a  ground  connection  to  the  shield. 
These  precision  boxes  may  be  used 
as  laboratory  standards,  as  direct- 
reading  resistor  elements  in  bridge 
circuits,  as  shunt  or  series  elements 
i  in  transmission  networks,  as 
dummy  loads,  or  other  applications 
where  accurate,  stable,  adjustable 
resistance  elements  are  applicable. 
They  are  equally  suitable  for  the 
college  or  industrial  laboratory, 
production  test  circuits,  direct  cur- 
!  rent,  audio-frequency  work  and 
many  applications  in  the  radio-fre- 
;  quency  range  up  to  10  me  when 
I  properly  applied. 


NEW  PRODUCTS 


Resistance  Meter 

I  Southwestern  Industrial  Elec¬ 
tronics  Co.,  2831  Post  Oak  Road, 
Houston  19,  Texas,  has  announced  a 
new  combined  ohmmeter  and  leak¬ 
age  tester.  Model  C-3  resistance 
meter  is  a  compact,  portable  instru¬ 
ment  designed  for  production  test- 
1  ing  of  transformers  and  capacitors, 
i  with  a  useful  range  of  1  ohm  to  1 
million  megohms.  The  four  ohm- 
meter  ranges  are  powered  by  a  1.5-v 
battery.  The  six-megohm  ranges 
!  apply  a  maximum  of  105-v  to  the 
i  unit  under  test,  providing  a  quick 
^  and  accurate  indication  of  insula- 
I  tion  resistance  or  dielectric  leakage. 

Accuracy  is  ±3.0  percent  of  full- 
I  scale  deflection  for  all  ranges  except 
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.  .  .  We  had  stopped  to  watch  the  test  run  of  o  new  Collins 
Helium  Cryostat.  As  liquid  helium  poured  into  the  dewar  our 
guests,  both  electronic  research  workers,  talked  about  Ab¬ 
solute  Zero  and  Thermal  Noise.  As  they  talked  we  became 
interested  .  .  .  perhaps  you  will  too. 

. .  .  apparently  they’ve  based  a  recent  research  project  on 
the  theory  that  thermal  motion  ceases  at  absolute  zero  which 
might  mean  that  a  Signal*to-Noise  Ratio  at  0°K.  would  ap¬ 
proach  infinity.  Using  one  of  our  Collins  Helium  Cryostats  to 
get  within  4°  of  absolute  zero,  they  actually  minimized 
thermal  noise  in  circuit  components. 

. .  .  their  guess  was  that  perfection  of  this  technique  might 
conceivably  lead  to  new  control  devices  operating  from 
minute  energy  changes  .  .  .  scintillation  counters  and  voice 
modulation  were  mentioned  as  possibilities. 

Perhaps  your  industry,  equipped  for  low-temperature 
research,  could  profitably  perfect  a  technique  just  like  this. 


Writ*  for  Bulletin  El  0-3 
on  th*  Collins  Helium  Cryostat 
ond  Low-Temperature  Research  in  Electronics 


(ceetmeed) 


INSULATION 

FORMVAR  •  FORMEX  •  ENAMEL 


ONE  OF  A  SERIES  OF 


iffjoclermzecl , , . 


REGULATED 
POWER  SUPPLIES 


7  SECONDS 


MODEL  300A 


A  laboratory  instrument  designed 
to  meet  research  requirements 

•  0to500VDCat0to300MA 

•  HV  regulation  within  0.2V  at  any 
setting 

•  HV  hum  level  within  2MV 

•  0  to  -150V  bias,  stabilized,  5MA  max. 

•  6.3V  AC  filament,  6A 

Send  for  Bwllotin  E-300A 
Also  available:  general  purpose  units  for 
industrial  or  laboratory  use. 


X-VAR  is  Rea-cerrotlv*.  ■eR-cr«*piR9  —  Imvm  wir*  rwady  f«r 
soldwriaq.  New  ie  ese  by  leodie^  Maeefacterers  ef  eleetricel 
predecH.  Wrife  for  FREE  SAMFLE  fer  fesfleg. 


^niverAai 

^ieclronicA  Co. 


FIDELITY  CHEMICAL  PRODUCTS  CORP. 

472  Frelinghuysen  Avenue,  Newark  5,  New  Jersey 


2012  South  Sepulveda  Beulovard 
_  Los  Angeles  25,  Califernia 


ALTITUDE 

SIMULATION  CHAMBER 


ucc 


MURPHY  &  MILLER,  Inc. 


1377  South  Michiqon  Av#nu# 


Chffoqo  S  IMinofs 
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NEW  PRODUCTS 


(centiniMd) 


the  highest  megohm  range  which 
±6.0  percent 


is 


NEW  YORK 

TRANSFORMER  CO.,  INC 

ALPHA,  NEW  JERSEY 


Permanent  Magnet  Generator 

Georator  Corp.,  Arlington  9,  Va., 
announces  an  improved  electric 
generator  that  avoids  brushes  en> 
tirely  by  a  permanent  magnet  con¬ 
struction.  The  generator  is  adapted 
for  aircraft  use,  for  field  or  labo¬ 
ratory  supply  of  400  cycles,  for 
portable  power  units,  for  mounting 
in  marine  craft  or  vehicles,  or  for 
operation  of  newer  high-frequency 
portable  power  tools.  Outputs 
range  from  250  va  to  25  kva.  Usual 
voltages,  single  or  three-phase  are 
provided. 


Stainless  Steel  Strip 

American  Silver  Co.,  36-07  Prince 
St.,  Flushing  64,  N.  Y.,  has  avail¬ 
able  stainless  steel  strip,  rolled  to 
precision  tolerances  and  ultrathin 
gages.  Stainless  steels  are  being 
produced  in  strip  up  to  8  in.  wide 
and  down  to  0.0005  in.  thin — to 
tolerances  as  close  as  ±0.0001  in. 
The  strip  is  available  in  any  quan¬ 
tity  from  one  pound  to  thousands 
of  pounds.  Typical  uses  for  stain¬ 
less  steel  strip  in  the  electrical, 
electronics  and  communications 
industry  include :  nonmagnetic  com¬ 
ponents,  instrument  paneling,  cor¬ 
rosion-resistant  parts  (such  as 
springs,  stampings  and  ball-bear¬ 
ings),  name  plates,  veneers  and 
decorative  trim. 


HERMETICALLY  SEALED 
TO  MIL-T.27  SPECIFICATIONS 


NYT  offers  a  wide  variety  of  transformer  types  to  meet 
military  and  civilian  specifications,  designed  and  manu¬ 
factured  by  specialists  in  transformer  development. 

Latest  NYT  service  for  customers  is  a  complete  test 
laboratory  equipped  and  approved  for  on-the-spot 
MIL-T-27  testing  and  faster  approvals. 


Instrument  Resistor 

Shallcross  Mfx;.  Co.,  Collingdale, 
Pa.,  has  announced  type  245S,  a 
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“INDUSTRIAL” 

for 

ELECTRONIC 


/l/lakea  G  M 


PORTABLE  D'ARSONVAL 


GALVANOMETER 


•  TERMINAL  STRIPS 

•  WIRED  ASSEMBLIES 

•  BAKELITE  STAMPINGS 

•  TERMINAL  BOARD  ASSEMBLIES 

Oyr  ntaiiaiv*  dwii*  Md  •radyction  facilitlM 
try  yvailaM*  far  daaaiaaint  yayr  tyaeial  ra- 
aulraMantt  aad  aaalicatiant.  RayraMatatlvaa 
In  aiineiaal  eitiaa  thraafhayt  U.  8.  A.  Call  ar 
wrlta  far  taaiplat  and  Inlarmatlan. 
ORatan  7-im. 


INDUSTRIAL  HARDWARE  Mfg.  Co..  Inc. 

109  PRINCE  STREET  •  NEW  YORK  12,  N.  Y, 


MEASURING  LIGHT  reflectance 
,'and  color,  the  Photovolt  Corporation 
of  New  York  uses  o  Model  600  G-M 
Galvanometer  for  its  popular  Reflec¬ 
tion  Meter  (left).  Whatever  your  own 
particular  instrument  field,  you  can 
achieve  this  same  self-contained 
portobility,  ruggedness  and  high  sen¬ 
sitivity  with  G-M  Galvanometers. 
Complete  catalog  on  request. 

Ii\il  upiii  rriii!ii;Mii. 


HEAT  resistant  WIRES  FOR  EVERY  APPLICATION  ,  .  . 


PL4D21 


POWER 
TRODE 


ptssfPATfON. 

PAhTrATINGS  TO'iaO  Mc. 

HIGH  OVERLOAD  CAPABILITIES.  , 
AVAILABLE  IMMEDIATELY. 

For  data,  Writt: 

PENTA  LABORATORIES  INC. 

216  North  Mllpot  Street 
SANTA  BARBARA,  CALIFORNIA 


IS  IT  COLD  OUT 
YOUR  WAY? 

If  you  are  experiencing  trouble 
with  outside  pipe  lines  freezing 
up,  try  Lewis  heating  cable  for 
non-freezing  protection.  Nickel 
Chrome  conductor  with  special  in¬ 
sulation  good  for  temperatures  to 
500°  F. 


HEATING  UMTS 


RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  nXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

nBERGUS 
INSUUTED  WIRE 

WIRE  TO  ANY 
SPKIFKATIONS 


StmS  fcm  thctnmk  eamtnl,  eommumcotmit  or  appliamco  «ir- 
Ntf  $pocHkatioiu  hr  •  raeoMMRrfW  soIvttM  bf  our  otr§hmn. 
FOR  A  TRIAL  OROU  OR  A  CARLOAD  eamoH 


THE  LEWIS  ENGINEERING  CO, 


V///  r-  . 
NAUGATUCK 


j  -  J  ,  l  \  t.  i  >/  I 

CONNECTICUT 
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Simplifies  Your 
Instrumentation 

with  this 

Consolette  ^ 

Recorder  ■iniil||illk 


Start  with  a 
2  Channel  System 


Add  units,  os  you  need  them,  to  moke  a  4,  6  or  8  Channel  System. 

The  Consolette  gives  you  rock  mounted  dimensions  with 
option  of  Direct  Coupled,  Condenser  Coupled  or  Carrier  Ampli¬ 
fiers;  a  wide  variety  of  chart  speeds  and  galvanometer  types; 
full  writing  desk  for  review  of  intelligence;  and  an  efficient, 
modern  and  beautifully  designed  instrument. 


THE  EDIN  COMPANY 

207  Moin  St.,  Worcester  8,  Moss.,  Dept.  B 

Gentlemen: 

Send  complete  information  on  □  the 
new  Edin  Consolette  □  Recording  Instru¬ 
ments  □  Companion  Amplifiers. 


Nome _ 


Position 


NIW  rSODUCTS  (continued) 

new  1-watt  precision  wire-wound 
resistor  for  decades  and  other  ap¬ 
plications  requirinK  low  resistance 
values  with  close  tolerances,  low 
temperature  rise  and  low  induct¬ 
ance.  The  new  resistor  can  be  cali¬ 
brated  to  a  tolerance  of  ±0.1  per¬ 
cent  or  better  and  is  available  in 
values  from  0.1  ohm  to  1,000  ohms. 
A  single  layer  bihlar  winding  pro¬ 
tected  by  a  moisture  resistant  lac¬ 
quer  coating  is  used  for  all  values. 
The  Steatite  bobbin  and  axial  wire 
leads  at  the  same  end  make  it  easy 
to  mount  the  resistor  directly  on 
decade  switch  decks  or  other  simi¬ 
lar  equipment.  Size  is  li  in.  long 
by  3  in.  diameter. 


Line  Voltage  Booster 

Radio  Apparatus  Corp.,  56  New 
Jersey  St.,  Indianapolis  4,  Ind., 
has  designed  the  V-15  booster 
for  areas  where  line  voltage  is 
below  normal.  This  compact,  port¬ 
able  booster  provides  full  rated 
performance  from  any  110-v  elec¬ 
trical  device  requiring  between  500 
and  1,600  w.  The  meter  reads  ac¬ 
tual  line  voltage  and  load  voltage- 
switch  increases  6  v  per  step.  It 
can  raise  85  v  to  120  v  with  a 
1,260-w  load.  Television  service¬ 
men  will  find  the  booster  valuable 
for  checking  line  voltage  and  to 
provide  adequate  power  supply  to 
test  equipment  when  servicing  in 
low-line-voltage  areas.  Measure¬ 
ments  are  78  in.  high,  45  in.  deep 
and  55  in.  wide.  Weight  is  ap¬ 
proximately  10  lb. 


Literature. 


Fabricated  Mica.  Mica  Fabrica¬ 
tors  Association,  420  Lexington 
Ave.,  New  York  17,  N.  Y.,  has  avail¬ 
able  a  handbook  that  brings 
together  pertinent  facts  on  natural 
sheet  and  block  mica  with  particu¬ 
lar  emphasis  on  characteristics 
required  in  the  electrical  industry. 
It  is  expected  that  the  book  will 
serve  as  a  guide  for  manufacturers 
of  electrical,  radio  and  electronic 
equipment  in  selecting  the  best  and 
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A  Sob»/diory  at  (h»  (BAYOVAC  »oy-0  Vat  Company 
MADISON  10,  WISCONSIN 


MOTORS  •  -  - 

PRECISION 

ENGINEERED 


2183  JACKSON  AVENUE 


SEAFORO.  L  I..  N  Y 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov< 
ernment  Types. 


RISIRVI  TYPES 

Water  activated 
‘One  Shot”  Batteries. 


Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


Precision-built,  low-cost, 
battery-operated  — 
available  for  delivery 
now. 


ALNICO 

MAGNETS 


Send  for  FREE  Catalog 


ALL  ORIGINAL 

BEEDE  METERS 

ARE  INDIVIDUAILY  INSPECTED 
AND  TESHD  FOR 

"ON  THE  DOT" 
ACCURACY 


This  two  phase  Servo  Motor, 
totally  enclosed  has  our  newly 
develop^  low  inertia  lamination, 
rotor  inertia  .039  oz.  in.  delivers  3  oz.  in.  of  stall 
torque  with  an  input  of  8  watts  per  phase. 

The  motor  is  ideally  suited  for  plate  circuit 
operation,  and  similar  types  can  be  supplied  wound 
2  or  4  pole  with  a  wide  range  of  torque  and  im¬ 
pedances. 


SPECIFICATIONS 


Conform  to  the  Standards  of  the  Gov't  specifications. 
Continuous  duty 

WEIGHT - 12  os.  VOLTS  _ 115 

R  P  M _ 1500  Average  CYCLES _ 60 
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NEW  PRODUCTS 


(cMtidHCd) 


most  economical  grade  and  quality 
of  mica  available  for  any  given 
application. 


Potentiometer  Noise.  The  Heli- 
pot  Corp.,  916  Meridian  Ave., 
South  Pasadena,  Calif.,  has  avail¬ 
able  the  reprint  of  a  paper  entitled 
“Electrical  Noise  in  Wire  Wound 
Potentiometers”.  The  8-page  bul¬ 
letin  describes  the  source  and 
nature  of  the  six  major  types  of 
electrical  noise  found  in  potentio¬ 
meters.  It  develops  and  assigns 
a  unit  of  measurement  to  electri¬ 
cal  noise,  and  describes  how  each 
source  can  be  isolated  and  mea¬ 
sured.  Diagrams  and  sketches 
show  sources  and  measuring  cir¬ 
cuits.  Results  of  the  latest  studies 
of  the  subject  undertaken  by  the 
company  are  presented. 


MAfIVFACrURWfi 


Eii|iniers  and  Manufacturers  of  the  finest 

MICROWAVE  COMPONENTS  and 
PRECISION  EQUIPMENT 


Bogart  produces  these  units  in  large 
quantities,  and  at  the  same  time  inser* 
tion  loss,  a.  f.  c.  coupling  and  gate  at¬ 
tenuation  are  held  to  less  than  half  of 
normally  accepted  tolerances,  result¬ 
ing  in  extremely  fine  performance  at 
lowest  cost. 


Transformers.  Altec  Lansing 
Corp.,  Peerless  Electrical  Products 
Division,  9356  Santa  Monica  Blvd., 
Beverly  Hills,  Calif.,  has  released  a 
new  15-page  transformer  catalog 
and  price  list  containing  92  items, 
representing  an  increase  of  50  per¬ 
cent  over  previous  issues.  It  lists 
many  new  items  including  the  line 
of  20-20  Plus  transformers,  and 
also  describes  facilities  for  the  de¬ 
sign  and  manufacture  of  Class  A, 
B  and  H  transformers,  which  are 
built  to  meet  JAN-T-27  and  MIL-T- 
27  specifications. 


This  Feedhorn,  one  of  many  different 
types  manufactured  by  Bogart,  is  char- 
acterixed  by  a  reflection  coefficient  and 
bandwidth  not  ordinarily  found  in  a 
multiple  twist  and  bend  unit  of  this 
kind.  Each  Horn  is  calibrated  and  the 
complete  data  forwarded  to  the  cus¬ 
tomer  at  time  of  shipment. 


MICROWAVE  TRANSMISSION  COMPONENTS 
and 

SPECIALIZEO  ELECTRONIC  ASSEMOLIES 


Industrial  Instrumentaticm.  Berke¬ 
ley  Scientific,  division  of  Beckman 
Instruments,  Inc.,  2200  Wright 
Ave.,  Richmond,  Calif.  A  32-page 
booklet  briefly  describes  electronic 
instruments  providing  direct-read¬ 
ing  digital  presentation  of  infor¬ 
mation,  and  their  principal  indus¬ 
trial  applications.  It  covers  high 
speed  counting,  counting  plus 
control,  precise  interval  timing, 
meEisurement  of  rpm,  pressure, 
temperature,  flow,  viscosity,  velo¬ 
city,  frequency  and  distance. 


•  DUPIIXERS  •  FEEDHORNS  •  BROADSIDE  ARRAYS 

•  ROTATING  JOINTS  •  MAGNETRON  COUPLERS  •  DOUBLE-STUB  TUNERS 

•  DIRECTIONAL  COUPLERS  •  PHASE  SHIPHRS 

•  CRYSTAL  MIXERS  •  OSCILLATING  JOINTS  •  WAVEGUIDES 

•  -AND  SPECIAL  DESIGNS 


•  CAVITIES 


houort  it  fully  aquippad  to  axacuta  tiomping.  spinning,  alaclroploting, 
and  tpaciol  pracition  mochina  work.  (Owr  laboratory,  on*  of  Hto 
finait  in  tbo  fast.  It  fully  oquippod  to  oloctricolly  tott  oil  prod- 
wctt  of  our  mcmufocturo.)  \ 


aUv  invtted.  ^4^  ^ . 


Signaling  Temperature  Control¬ 
lers.  Thermo  Electric  Co.,  Inc., 
Fair  Lawn,  N.  J.,  has  published  an 
8-page  Catalog  Section  55  illus¬ 
trating  and  describing  their  new 
“Thermo  Electronic”  signaling  tem¬ 
perature  controller  and  resistance 
bulbs.  Illustrations,  chief  features 
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PRODUCYIMETERS 

SINCE  1879  [  C(Ut*U  C,ueAi^i*Uf  J 


YOUR  PRODUCTS  HERMETICALLY  SEALED 


•  Provide  permonent 

protection  from 
dust  and  corrosive 
atmospheres 

•  Forever  free  from 

humidity  effects 


•  Unexcelled  hiqh 

altitude  operation 


GENERAL  hermetic  sealing  corporation 


99  E  Howthorne  Ave. 
Volley  Stream.  L  I.,  N  f 
Tllden  4-6300 


PROraCVIMKVEIl  '^SHCtHS 

for  Radar  and  Electronic  Applications 


Companion  (huttor  countor*  uiod  a$  dual  direction  indicators.  Ono  countor  add* 
while  the  other  subtracts.  Shutter  blanks  aut  counter  which  is  on  negative  side  of  000. 


Direct  Drive 
ter  »M  with 
eetevi  cable 


^‘Y”  2-Agure  Rotary  Coun-  MM  Special  AAodel  "Y  "  with  win¬ 
ter  used  in  navigating  in-  dow  at  rear  designed  for  use 

struments.  High-speed,  non-reset  “Y"  in  radar  equipment, 

type  counter  for  building  into 
radar  instruments. 

These  are  a  few  of  the  “specials"  developed  by  Durant  for  Radar  and  Elec* 
tronic  applications.  When  one  of  the  many  standard  P rod ucti meters  is  not  the 
exact  answer  to  a  problem,  Durant  engineers  modify,  combine,  or  develop 
entirely  new  counters  to  meet  the  particular  requirements  of  the  job. 


^  \  DUBAMT  MiO.  COMMNT 

\  1913  N.  Ruffuo*  St.  113  Oronga  St. 

t  >  WIs.  Providonc*  3,  R.  I. 
R*pr«t*Atotiv*t  in  Principol  Citing 


#  Flat  attenuation  characteristic  from  DC 
to  UHF 

#  Low  VSWR 

#  Perfect  Shielding 

n  Supplied  with  attenuation  values  to 
your  speciBcations; 

Up  to  120  db  total;  Up  to  20 
db  per  step;  Up  to  10  steps 

#  Output  imbedauft;  rtominal  )0  ohms 
unbalanced  or  optiocul  at  lower  fre¬ 
quencies 

#  Output  and  iuput: 

BNC  jacks  or  attachments  for 
RG53U  or  RG38U  Cable 

#  Available  with  crystal  diode  voltmeter 
mount  for  monitoring  input  level  at 

1  to  2.0  volts. 

9  Special  mechanical  features  provide 
flexibility  of  mounting  and  drive. 

9  Dtmtusious;  Diameter  —  2^**;  Depth 


Writ#  for  complat*  informolian. 


9  W tight:  10  ounces. 


l^iNICd 


Suitable  for  Standard  Signal  Genera¬ 
tors,  Precision  Microvolters  and 
many  specialized  test  equipment 
applications. 

Writ*  for  detailed  performance 
data  depending  on  the  attenua¬ 
tion  polues  desired. 


TELEVISION  CORPORATION 

loot  ▼mSX.KvENUK  ASBUHY  PARK.  N.  J. 
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1'  '  1 

*  1 

1-4  a.!., 

'  iil2|l7ll6  aH 

i  -  i- . 

-  t  4  -.a  . 

LLJv 

XJ.t. 

SHE’D  BE  STUCK  WITH 
NO  MOVING  PARTS! 


INCREDUCror 

LINE  OF  CONTROLLABLE  INDUCTORS 

NEED  NO  MOVING  PARTS 

THIS  FEATURE,  COMBINED  WITH  RUGGED, 
SHOCK  RESISTANT,  COMPAa  AND  LIGHT 
WEIGHT  CONSTRUCTION  PROVIDES  THE 
IDEAL  UNIT  FOR  ADVANCED  CIRCUITRY. 


SOME  OF  THE  OUTSTANDING  AND  VALUABLE  FEATURES 
OF  THE  INCREDUCTOR  UNITS  ARE: 

•  WIDE  RANGE  •  REMOTE  CONTROL  -  FAST  RESPONSE  • 
•  HIGH  SENSITIVITY  •  EXTREME  FLEXIBILITY  • 


THE  INCREDUCTOR  UNIT  IS  A  NATURAL  FOR 
ADVANCED  TECHNIQUE  APPLICATIONS  SUCH  AS: 

•  High  Speed  Switching  •  F.  M.  Oscillators  • 

•  Automatic  Frequency  Control  Systems  • 

•  Receiver  Front  Ends  •  Sweep  Oscillators  * 

•  Amplitude  Controls  •  Variable  Filters  • 


Writ*  on  your  company  letterhead  for  engineering  data  and  technical  bulletins 
covering  standard  types.  We  will  be  glad  to  give  you  our  recommendations 
regarding  your  specific  problems. 


391  LUDLOW  STREET,  STAMFORD,  CONN.  One-half  size. 


NEW  PRODUCTS  (ceatiii«Mi) 

and  operating  principles  are  in- 
i  eluded. 

Attenuators.  Kay  Electric  Co.,  25 
Maple  Ave.,  Pine  Brook,  N.  J.  A 
single-page  bulletin  covers  models 
20  and  21  high-frequency  switch- 
able  attenuators.  An  illustration, 
description  and  technical  specifica¬ 
tion  are  included. 

!  Nickel  Containing  Alloys  for  Per¬ 
manent  Magnets.  The  Interna- 
'  tional  Nickel  Co.,  Inc.,  New  York 
;  6,  N.  Y.,  has  published  a  16-page 
booklet  showing  8  graphs  and  a 
list  of  sources  of  supply  on  nickel 
containing  alloys  for  permanent 
magnets.  It  reviews  the  commerci¬ 
ally  available  p-m  alloys,  especi¬ 
ally  the  Alnico  family.  Advant¬ 
ages  and  limitations  of  these  are 
'  high-lighted.  Characteristics  of 
1  ductile  permanent  magnets 
(Cunife  and  Cunico)  and  of  special 
i  permanent  magnets  (silver  or  plati- 
{  num)  alloys  are  described.  A  table 
!  gives  representative  magnetic  prop- 
I  erties  and  composition  of  23  alloys. 

X-Ray  Trouble  Chart.  North 
American  Philips  Co.,  Inc.,  760 
I  South  Fulton  Ave.,  Mt.  Vernon, 

’  N.  Y.,  has  available  a  new  IIX  15 
!  in.  chart  titled  “Locating  Common 
I  Electrical  Faults  in  X-Ray  Genera- 
1  tors.”  Developed  to  aid  plant  engi- 
I  neers  and  laboratory  technicians, 
the  chart  lists  symptoms,  suspected 
i  location,  trouble  possibilities  and 
'  methods  for  locating  and  correcting 
j  generator  troubles  common  to  all 
i  makes  of  x-ray  generator  equip- 
I  ment.  It  shows  nine  different 
I  trouble  symptoms,  14  possible  loca- 
I  tions,  31  trouble  possibilities  and 
I  the  corresponding  correction  pro- 
I  cedures. 

Electric  Tachometers.  The  Bristol 
Co.,  Waterbury  20,  Conn.,  has  pub¬ 
lished  a  20-page  bulletin  (No. 
S1402)  describing  a  full  line  of 
recording  and  indicating  electric 
tachometers.  The  instruments  de¬ 
scribed  include  models  for  meas¬ 
uring  speed  of  rotation  or  travel, 

.  processing  time,  speed  ratios,  sum 
,  or  difference  of  speeds  and  average 
!  of  speeds.  Featured  in  the  bulletin 
I  are  the  recently  announced  electric 
Pynamaster  recording  tachometers, 
i  Engineering  information  and  com- 
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PREMAX  PRODUCTS 

DIVISION  CHISHOLM-RYDCR  CO.,  INC. 


~7  Turn  your  problem  over  to  the  1 

i  W.  HAYDON  COIAPAMY  —  past  masters  at  I 

solving  the  tough  ones.  | 

The  know-how  of  A.  W.  Haydon 
,  Engineers  is  your  assurance  of  prompt, 

'  accurate  service  regardless  of  the 
intricacies  of  the  problem. 


Mobile 

Antennas 

for  All  Regular  and 
Emergency  Service 


Car-top,  Whip,  Center-Loaded, 
Zone  and  Sector  Civil  Defense 
Control  ...  a  complete  line  for 
every  purpose  including  Ma¬ 
rine.  Send  for  special  bulletin. 


Stnd  lor  c«talo9. 

Would  you  like  to  work  with 
us?  We  need  qualified  engi¬ 
neers  mow.  Excellent  oppor¬ 
tunities  for  men  who  are 
looking  to  the  future. 


0  M  P  A  N  Y 

235  NORTH  ILM  STRUT 
WATIRRURY  20,  CONNICTICUT 

Disi(n  aif  Mjsitictiii  si  fltctncil  liRisf  Otiitis 


5301  Highland  Avc.,  Niogora  Foils,  N.  Y, 


fwrtteiU^TiOMIC 

IIIDUSTtllS 


A  NAME  YOU  CAN  ^ 
RELY  ON  FOR 

TRANSFORMERS 

MIL-T-27  &  COMMERCIAL' 


rf-'  ■*jr 


CHOKI 

(Channel  Mounted) 


•  Puls* 

•  Audio 

•  Powtr 

•  Filtor  Choko 

•  Filomtnt 

•  RF  Coils 

Custom  Built  to 

your  Specifications 


MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


POWII  ^ 

(Stypol  EncaotMlatad) 


PLATS 

(Hermetically  Sealed) 


297  Nortli  7tli  St^  Brooklyn  11,  N.  Y. 


) _ _ 
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the  future 


"Precision"  .  .  .  "pracision  instrumanU."  Common  words 
today.  Not  so  twanty  yaars  ago  whan  Nordan  first  com- 
platad  tha  Mark  XI  Timing  Sight.  Its  ability  was  almost 
uncanny,  so  much  so  that  "bombsight"  and  "Nordan" 
bacama  synonymous.  It  was  mada  possibla  by  highast 
calibar  talant,  craativa  anginaaring  and  pracision  manu¬ 
facturing.  This  was  trua  at  Nordan  yastarday  ...  it  is 
today  ...  it  will  ba  tomorrow  ood  In  fko  fotoro. 


MIltORD,  CONNfCTICUT 


mt// 


WHITt  nAINS.  NIW  YORK 


Dynamic  Temperature  and  Strain 
Recorder.  Allegiany  Instrument 
Co.,  Inc.,  1000  Oldtown  Road,  Cum¬ 
berland,  Md.  An  8-page  folder  dis¬ 
cusses  the  model  204  dynamic  tem¬ 
perature  and  strain  recorder  de¬ 
signed  for  the  quantitative  study 
of  strains,  temperatures  and  d-e 
potentials.  Besides  the  general  de¬ 
scription  and  uses  are  included 
component  descriptions  and  per¬ 
formance  specifications. 

Radiation  Detection  Instruments. 
Radiation  Counter  Laboratories, 
Inc.,  5122  West  Grove  St.,  Skokie, 
Ill.  Illustrated  price  list  No.  12 
is  a  new  16-page  brochure  describ¬ 
ing  in  detail  all  types  of  radiation 
detection  and  health  instruments. 
Included  are  electronic  instru¬ 
ments;  Geiger,  proportional  and 
scintillation  counters;  health  in¬ 
struments;  shields  and  safety  de¬ 
vices.  Cataloged  for  the  first  time 
is  complete  reactor  control  instru¬ 
mentation. 

Circuit  Breakers.  Heinemann 
Electric  Co.,  307  Plum  St.,  Trenton 
2,  N.  J.,  has  published  a  new 
manual  explaining  operating  prin¬ 
ciples  of  ba^ic  circuit  breaker  de¬ 
signs,  and  providing  engineering 
data  on  factors  of  application.  In¬ 
cluded  are  simplified  diagrams 
showing  the  three  basic  types  of 
circuit  breakers  in  general  use 
today  with  brief  descriptions. 
Through  colored  charts  and  dia- 
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plete  specifications  on  magnetos 
and  the  various  types  of  magneto 
drives  are  given.  The  bulletin  is 
I  liberally  illustrated  with  photos 
I  and  drawings  showing  methods  of 
application,  reproductions  of  actual 
chart  records  and  dimensions. 


UHF  Antennius.  Technical  Appli¬ 
ance  Corp.,  Sherburne,  N.  Y.  Cata¬ 
log  83  announces  a  line  of  antennas 
I  designed  specifically  for  uhf  recep- 
'  tion.  Included  in  the  line  described 
are  parabolic-reflector  types,  yagis, 
modified  X  (Bow-Tie)  and  Vee-type 
antennas.  With  the  exception  of 
the  modified-X  design,  all  the 
antennas  discussed  are  of  the  sharp 
I  directivity  type.  The  modified-X 
will  be  marketed  for  areas  where 
reception  from  channels  in  opposite 
directions  is  required. 


r^AGUUM  TUBE 

lETAINER^ 


A  new  5  rack  mounlod  basic  oscilloscopa 
of  high  quality  ports  and  dasign. 

•  Putk-MI  Input  uHth  Monklng  post. 

•  Poltnd  pownr  tronsformar. 

•  2,100  valt  anada  supply  far  shaft, 
madlum  and  lang  parslslanca  scraans. 

•  Astigmotism  cantrol  an  ponal. 

•  %  *  hfcHa  sofaty  gloss  and  grating. 

•  Hon  gad  baial  for  scopa  camaros. 

•  Mu  matal  C.  t.  tuba  shlald. 

•  Standard  rack  ponal  In  block 

or  gray  angravad  crockla. 

All  high  quality  ports  and  workmanship  ora 
usnd  in  this  oxcollani  indicating  unit.  Bal- 
ancod  input  signol  connacliar!i  aro  at  raor 
of  C.  R.  tuba  with  low  capcKi  y  loads.  Fur- 
nishad  with  SUP),  5UP7  or  .'iUPII  os  ra- 
quaslad.  Avoilablo  for  immadrota  dalivory. 

Monufocturad  by 

TINKER  &  RASOR 

P.O.  lax  111  Son  Cobrlal,  Collfamlo 


OPHAR 

_ WAXES 

'  "COMPOUNDS 


Zophar  Wax«s,  r«sins  and  compounds  to  imprognoto, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-cracking  at  — 76'*F. 

Compounds  meeting  Government  specificotions  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  iNC 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


Made  of  tough,  durable  Ethyl  (>elhi- 
lofie  plastic.  This  cable  clip  will 
hold  wires  or  groups  of  wires  neatly 
and  securely  in  position  ...  no  possi¬ 
bility  of  shorts  or  grounds.  Only  one 
fastener  is  required  (screw,  nail, 
rivet  or  eyelet)  with  these  loop  type 
supports. 

ff' rite  for  samples 
details,  prices 


WECKESSER  CO. 


S267  N.  Avandala  Ava. 


Theee  retednera  are  uied  to  ee- 
cure  Vacuum  Tubes  and  to  resiet 
side  motion  of  Vacuum  Tubes 
used  in  radio  eq[uipment  which 
is  sublect  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requireomnt  of  all  JAN  specifi¬ 
cations.  The  insulated  portion  is 
made  of  a  melamine  beme  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulation  to  ground  and 
withstands  a  temperahire  of 
350  F.  The  insulated  plate  eem 
readily  be  fastened  or  released 
by  hand. 


Availbble  lor  envelope  types  T7.  T8,  MT8, 
T9,  T12.  ST12,  fl2ZDI,  ST14,  914,  ST16, 
TS'/j,  TG'/2,MT-IC,  ST19,  T14,  ST128CT-9. 

T 
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Servomechanisms,  Inc.,  versatile  Mechani¬ 
cal  Development  Apparatus  is  intencied 
for  numerous  applications  in  the 
research,  instrumentation,  and  servo 
control  fields.  Typical  applications 
of  these  precision  built  components 
include  analog  computers,  signal 
generators,  process  programmers 
i  ...  Assembly  is  made  with 
i  standard  tools  ...  each  com-  J 

H  ponent  is  designed  for  1 

repeated  use.  m 


FAST.  .economical  assembly  of  motors,  gear  trains, 
electro-mechanical  computing  and  transmission  devices 

with  mechanical  development 


NEW  PRODUCTS 


(contiNiMd) 


grams,  explanations  of  tempera¬ 
ture  factors,  inrush  current 
effects,  tripping  and  reset  time, 
and  time  delay  curves  are  pro¬ 
vided.  Also  discussed  are  the  ques¬ 
tions  of  quick  or  slow  make-and- 
break,  and  wire  deterioration 
rates  at  various  ampere  values. 


Rectifier  Bulba.  General  Electric 
Co.,  Schenectady  5,  N.  Y.  A  new 
8-page,  two-color  data  manual  on 
Tungar  bulbs  (used  for  rectify¬ 
ing  a-c  power  to  d-c)  has  been 
announced.  Designated  GEA-5677, 
the  bulletin  contains  charts  and 
graphs  illustrating  the  charac¬ 
teristics,  con.struction,  operation 
and  application  of  Tungar  bulbs. 


Infrared  Analyzer.  Minneapolis- 
Honeywell  Regulator  Co.,  Brown 
Instruments  Division,  Wayne  and 
Windrim  Aves.,  Philadelphia  44, 
Pa.  Instrumentation  data  sheet 
10.16-7a  describes  a  newly  de¬ 
signed  selective  infrared  analyzer 
produced  by  Process  Controls  Div. 
of  Baird  Associates.  The  data 
sheet  illustrates  and  discusses  the 
application,  operation,  design  fea¬ 
tures  and  uses  of  the  unit  for  plant 
stream  service.  It  also  discus.ses 
the  ability  of  the  equipment, 
which  incorporates  a  Brown  Elec- 
tronik  potentiometer,  for  use  as  a 
process  control  medium. 


Slide  Rule  Instructions.  The 
Frederick  Post  Co.,  3650  N.  Avon¬ 
dale  Ave.,  Chicago,  Ill.,  has  pub¬ 
lished  a  new  self-instruction  text 
showing  the  practical  application 
of  mathematical  principles.  The 
text  is  divided  into  three  distinct 
sections  and  deals  with  the  im¬ 
proved  principles  of  the  Versalog 
slide  rule  as  it  applies  to  electrical, 
mechanical  and  civil  engineering. 
Each  section  of  the  120-page  book¬ 
let  presents  a  practical,  easy-to- 
comprehend  guide  to  the  efficient 
use  of  the  Versalog  in  these  speci¬ 
alized  fields. 


Relays  for  Industry,  Automatic 
Electric  Co.,  1033  W.  Van  Buren 
St.,  Chicago  7,  Ill.  A  complete  line 
of  telephone-type  relays,  including 
hermetically  sealed  (in  metal  and 
glass  containers)  subminiature, 
and  plug-in  types  is  described  in  a 
new,  color-illustrated  brochure 


Wr/fe  for  DotcripHvo 
irtoraturo  MDA-200 
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Are  Your 
Laboratories 
Overloaded? 


A  PRACTICAL  SOLUTION 
TO  THE  PROBLEM  OF 
TECHNICAL  MANPOWER 
SHORTAGE 

Are  you  interested  in  the  possibility 
of  getting  some  of  your  testing 
analysis  and  trouble  shooting  work 
done  without  hiring  additional 
technical  help? 

Our  solution  is  very  direct.  No 
doubt  many  of  your  trained  engi¬ 
neers  and  chemists  are  tied  down  by 
routine  but  essential  testing  and 
analytical  tasks.  You  can  release 
these  men  for  more  demanding, 
more  responsible  duties  by  entrust¬ 
ing  our  laboratories  with  your  rou¬ 
tine  testing  and  analytical  schedules. 

Why  is  this  possible?  Because 
Testing  is  our  Business.  Your  assign¬ 
ments  to  us  will  be  handled  by  men 
who  live  and  think  testing.  They 
will  receive  the  care  and  attention 
that  only  a  specialized  laboratory 
can  give.  That  means  speed,  accu¬ 
racy,  and  real  economy. 

We  would  like  to  get  together 
and  discuss  your  manpower  prob¬ 
lems  and  possibly  point  the  way  to 
a  solution. 


UNITED  STATES 
TESTING  COMPANY.  Inc. 

ItTAIllSHIO  1110 
1550  Pork  Avenac,  Hobokan,  N.  J. 
PHIUDEIPMIA  •  tOSTON  •  PROVIDENCE 
CHICAGO  •  NEW  YORK  •  lOS  ANOEUS 
MEMPHIS  •  DENVER  •  DAUAS 


MODEL  300 

VARIABLE 

ELECTRONIC 

FILTER 


Two  timpla  control*  ora  oil  thot  ora  nacai 


tory  to  oparota  lha  Modal  300  Voriobla  Elac- 
Ironic  Filtar.  With  tha  voriobla  fraquancy  diol  ond  ronga  twitch 
ony  cut-off  fraquancy  from  20  cp«  to  200  KC  moy  bo  quickly  and 
CKCurotaly  tolactad  and  rosalactad.  With  tha  ronga  twitch  ailhor 
low-pot*  or  high-pott  flllar  action  may  ba  chotan.  In  oithor  cota 
tha  rota  of  ottonuotion  it  18  db  par  octavo  and  tha  intartion  lot* 
0  db.  For  highar  rolat  of  ottanuotion  or  continuou*  bond  pott 
oparolion  two  or  mora  taction*  con  ba  cotcodod.  Ht  low  noita 
laval  and  flaxibility  of  oparolion  moko  tha  Modal  300  indit- 
pantobla  in  gaophyticol  and  ocouttic  rataorch,  indutliial  noita 
maoturamantt,  in  tha  outomotivo  and  aircraft  induttriat  at  wall 
at  tha  radio  broodcotting,  racording  and  motion  pictura  tludio. 

Wn'fa  for  forthar  information  today. 


SPECiPiCATiONS 

•  CUT-OFF  RANGE 

20  cps  to  200  KG 

•  ATTENUATION  RATE 

II  db  pif  octivi 

•  SECTIONS 

Sinilt,  can  bo  bi|h  post 
abdlowposs 

•  INSERTION  LOSS  OA 

•  PASS  BANO  LIMITS 

2cytlosto4MC 

•  NOISE  LEVEL 

10  db  bolow  1  voN 


ORATORIES,  INC. 

«MBI!IDSE  39,  MASS. 


for 

TRANSISTORS 


WffpR  fmr 
i»if  of  FfodvcH 


\  S  1  N  C  #  »  R  0  I 

SIGMUND  COHN  CORP.  121  So  Columbtit  Avriiuc  .  Vt.iunt  Vornon  S  V 
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Autosyii^ 


Precision-Built  by 


ECLIPSE-PIONEER 


ECLIPSE-PIONEER  DIVISION  of 


TETERBORO,  NEW  JERSEY 


77  fifth  Avpnuf.  Nfw  Toili  11  N  Y 


Eiport  SnIrt  Intornationoi  Divui 
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recently  released.  Ask  for  circu 
lar  No.  1702-A. 


Printed  Circuits.  Photocircuits 
Corp.,  Glen  Cove,  N.  Y.  Printed 
circuits,  their  function,  fabrica¬ 
tion  and  application  are  comprehen¬ 
sively  outlined  and  described  in  a 
new  S-pa^e  brochure.  Lower  wiring 
costs,  reduced  assembly  time,  circuit 
reproducibility,  improved  reliabi¬ 
lity  and  miniaturization  are  the 
advantages  shown  by  this  method 
of  wiring.  The  brochure  includes 
information  on  methods  of  applica¬ 
tion,  materials,  electrical  charac¬ 
teristics  with  tables  of  values, 
components  such  as  capacitors, 
resistors,  tube  sockets  and  swit¬ 
ches.  Assembly  methods  are  de¬ 
scribed  and  costs  are  suggested. 


Accessories  for  Testing  Machines. 
Tinius  Olsen  Testing  Machine  Co., 
1022  Easton  Road,  Willow  Grove, 
Pa.  Detailed  information  on  in¬ 
strumentation,  tools  and  acces¬ 
sories  for  universal  testing  ma¬ 
chines  is  given  in  catalog  No.  46. 
Electronic  recorders ;  electronic 
strain  instrumentation;  mechani¬ 
cal  extensometers ;  tension  com¬ 
pression,  wood  and  plastics  test¬ 
ing  tools;  and  control  accessories 
are  only  a  few  of  the  topics  cov¬ 
ered  in  the  24-page  catalog. 


For  more  than  18  years,  Eclipse-Pioneer  has  been  a  leader  in  the  devel¬ 
opment  and  production  of  high  precision  synchros  for  use  in  automatic  con¬ 
trol  circuits  of  aircraft,  marine  and  other  industrial  applications.  Today, 
thanks  to  this  long  experience  and  specialization,  Eclipse-Pioneer  has 
available  a  complete  line  of  standard  (1.431'  dia.  X  1.631'  Ig.)  and 
Pygmy  (0.937'  dia.  X  1.278'  Ig.)  Autosyn  synchros  of  unmatched  preci¬ 
sion.  Furthermore,  current  production  quantities  and  techniques  have  re¬ 
duced  cost  to  o  new  low.  For  either  present  or  future  requirements,  it  will 
pay  you  to  investigate  Eclipse-Pioneer  high  precision  at  the  new  low  cost. 

*IK.  riMOC  MAIII  lENOII  IVUTW*  COtWOMnON 

AVUAOl  OKTRICAL  CHARACTUISTICS— AY-200  SfRIIS** 


Delay  Lines.  Electronic  System.^ 
Co.,  578  E.  IGlst  St.,  New  York  56. 
N.  Y.  A  recent  booklet  deals  with 
custom-built  delay  lines  that  are 
offered  now  as  stock  items.  The 
delay  lines  described  are  construc¬ 
ted  to  meet  military  specifications, 
including  temperature  specifica¬ 
tions  ranging  from  —55  C  to  -1-80 
C.  Next  to  each  model  number  are 
listed  the  delay  in  [isec,  bandwidth 
in  me  and  price. 


»+|U* 


«5+i2M 


«S+i22$ 


Fro*  TtMt. 
AtilMyii 


DtSMdtirt  UpM  OrciH  OMifii 


OtfMdNl  UpM  Cktatt  DMii* 


240-t-|130 


**AlM  IpcMn  Hi|k  FrapuMCif  llnal««n  Mivut  Iw  wt  pp  lo  lOOKC  (AYISl-24) 


AY-SOO  (PYOMY)  SERIES 


4S-E|tOO 


AVSOS-2 


Radiotelephones  and  Direction 
Finders.  Applied  Electronics  Co., 
Inc.,  1236  Folsom  St.,  San  Fran¬ 
cisco  3,  Calif.  Eight  radiotelephone 
models,  two  radio  direction  finder 
models  and  various  accessory  units 
are  described  in  an  8-page  catalog 
identified  as  form  852.  Besides  a 
description  of  the  basic  design 
features  of  these  units,  the  catalog 
includes  a  full  tabulation  of 
models  showing  number  and  types 
of  channels,  frequency  ranges. 


OppPPAMt  Uppp  Oreiitt  0pii|« 


AYVO-S 


ao+HW 


AYUM 


m-Etnoo 


AYM>-S 


322 


Wopt  morp  inforiMition?  Upp  post  cord  on  loit  pogo. 


ianuary,  7953  —  ELECTRONICS 


^  Mims 

'SI(GN  AIL 


ENGINEERING  G  MFG  CO 
154  WEST  14’“  ST  NEW  YORK  11  NY 


Precision  Apparatus 


Compact,  multiple  contact  with  vibration 
and  shock-proof  characteristics.  Designed 
to  meet  various  operating  requirements 
typical  of  Armed  Services  applications. 

Unique  pile-up  arrangement  reduces 
width  below  the  conventional  relay, 
thereby  reducing  over-all  space  volume. 

Coils  are  varnish-impregnated  to  resist 
high  humidity  conditions.  All  ferrous 
parts  are  treated  to  pass  salt-spray  tests. 


Surface  mounting,  open 
type,  Series  80  Relay  — 
sise:  l'%2"  ••  *  V*"  w.  x 
h. 


Flexible  machines  for  your 
laboratory  prototype  develop¬ 
ment  work. 

Produaion  machines  built 
for  volume  manufacturing  of 
specific  coils. 


Engineering  Representatives  in  Principal  Cities 


WRITE  FOR 


BULLETIN 

MTR^ 


76E  Trowbridge  St.  Cambridge,  Moss. 


ELECTRONICALLY  REGULATED 


LABORATORY 

POWER  SUPPLIES 


1  feed****  — 


far 


rfeliveiy 


•  INPUT:  105  to  125  VAC, 

S(y60  cy 

•  OUTPUT  #  1 1  200  to  325 

VDC  at  300  ma  regulated 

•  OUTPUT  #2:  6.3  Volts  AC 

CT  at  5A  unregulated 

•  OUTPUT  #3:  6.3  Volts  AC 

CT  at  5A  unregulated 

•  RIPPLE  OUTPUT:  Less  than 

10  millivolts  rms 
For  cemglete  lafermotiea  srrile 
for  Bullotin  t 


Screws,  Nets,  Selfs,  Washers, 
Phis,  Uvots.  Made  right.  Priced 
right., '*AN"  aad  Slaadatd  Ty^ 


SCREW  PRODUCTS  COMPANY,  INC. 

33  GREENE  STREET  NEW  YORK  1 3,  N.  Y, 
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ALUMINA 

CERAMIC 

INSULATORS 


High  purity  .  .  .  free  of  all  impurities 
such  as  Iron,  Titania,  Alkali  group  ele¬ 
ments. 

Made  to  various  formulations  with 
Alumina  content  from  94%  to  a  pure 
sintered  Alumina  with  99.85%  mini¬ 
mum  AI2O3 

Available  in  porosities  ranging  from 
20%  to  an  impervious,  vacuum  tight 
body. 


Formed  to  dimensional  tolerances  of 
plus  or  minus  V2%,  minimum  of  plus 
or  minus  .001". 


★ 

Completely  homogeneous  structure. 


Our  Engineering 
Department  will 
gladly  answer  all 
inquiries  relative 
to  your  particular 
problems. 


WESTERN  GOLD  a 
PLATINUM  WORKS 

Ceramic  Division 

589  Bryant  Street 
SAN  FRANCISCO,  aUF. 


N[W  PRODUCTS  (coatbiMd) 

j  receiver  sensitivities,  transmitter 
!  power  outputs  ranging  from  40  to 
500  peak,  tube  complements,  power 
requirements,  dimensions  and 
weights.  Accessory  units  listed 
include  a  sectionalized  spun  glass 
whip  antenna,  plug-in  crystals,  a 
model  106  mobile  p-a  system,  in¬ 
door  and  outdoor  extension  speak¬ 
ers,  microphones  and  press-to-talk 
hand  sets. 

Small  Predetermined  Counters. 

I  Durant  Mfg.  Co.,  1929  North 
1  Buffum  St.,  Milwaukee  1,  Wise. 

I  Bulletin  501  covers  the  SP  small 
predetermined  Productimeters  de- 
j  signed  for  both  stroke  and  rotary 
'  application,  to  control  production 
!  to  exact  quantities  required,  and 
eliminate  losses  due  to  over-runs 
and  under-runs.  Complete  descrip¬ 
tion,  specifications,  dimensional 
data,  and  switch  capacities  are 
included. 

I  Picture  Tube.  Hytron  Radio  and 
I  Electronics  Corp.,  Salem,  Mass.  A 
:  recent  series  of  engineering  data 
sheets  give  a  technical  description 
of  the  type  27EP4,  a  27-in.  rectan¬ 
gular,  90-deg,  all-glass,  magneti¬ 
cally  focused  picture  tube.  Termi¬ 
nal  connections  are  shown  and 
dimensional  drawings  included. 

Coax  Connectors.  Mendelsohn 
Speedgun  Co.,  Inc.,  457  Bloomfield 
Ave.,  Bloomfield,  N.  J.,  has  pub¬ 
lished  two  four-page  bulletins 
covering  the  types  C  and  N  coaxial 
connectors.  Listed  with  dimen¬ 
sional  drawings  for  both  types  are 
plugs,  cable  jacks,  panel  jacks, 
bulkhead  jacks,  receptacles,  angle 
adapters,  angle  plugs,  tee  adapters 
and  straight  adapters. 

Picture  Tube  Comparison  Chart. 
Sylvania  Electric  Products  Inc., 
Emporium,  Pa.,  has  available  a 
'  wall  chart  for  tv  picture  tube  com¬ 
parison.  It  lists  136  types  and  in- 
I  eludes  in  tabular  form  information 
on  the  face,  body,  focus,  deflection 
and  maximum  length  of  each. 

Pressure  Pickup.  Consolidated 
Engineering  Corp.,  300  North 
I  Sierra  Madre  Villa,  Pasadena  16, 
Calif.,  has  issued  a  12-page  bro¬ 
chure  on  its  type  4-310  flush-dia¬ 
phragm  pressure  pickup,  a  small 
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Headquarters  for 


Hudson  carries  a  complete  line  of 

^  RCA  TUBES 

to  meet  every 
INDUSTRIAL,  LABORATORY 
and  COMMUNICATIONS 
requirement 


I  CempUlt  Lint  •( 

'  RCA  TCST  IQUIPMINT 
RCA  RATTCRIIS  •  RCA  PARTS 


FOR  FAST  SERVICE 

on  RCA  TUBES.  TEST  INSTRUMENTS, 
BATTERIES,  PARTS  ,  .  ,  Call  HUDSON 
your  complete,  dependable  Source! 


New  1953 

HUDSON 

CATALOG 


GEOPHYSICAL  CORPORATION 

TULSA.  OKLANOMA 


14^  I'oadwov,  N  V 


JM  A  V  • 

Dofton  2.  OKi«  T. 


Since  the  introduction  of  Waterman 
RAYONIC  3MP1  Tube  for  miniaturiied 
OscilloBcope*,  Waterman  has  devei* 
oped  a  rectangular  Tube  for  multi-trace 
otcillotcopy.  Identified  at  the  Waterman 
RAYONIC  3SP,  it  it  available  in  P 1 ,  P2, 
P7  and  P1 1  tcreen  photphort.  The  face 
of  the  Tube  iti  '/^"x3"  and  the  over-all 
length  it  9V4".  Itt  unique  detign  per- 
mitt  two  3SP  Tubet  to  occupy  the 
tame  tpace  at  a  tingle  3"  round  tube, 
a  feature  which  it  utilized  in  the 
S-15-A  TWIN-TUBE  POCKETSCOPE. 
On  a  ttandard  19"  relay  rack,  it 
it  pottible  to  mount  up  to  ten  3SP 
tubet  with  tufflcient  clearancet  for 
rack  requirementt.  Thut  3SP  RAYONIC 
lube  it  ideal  for  multi-trace  otcillo- 
tcopic  work. 


I  Inclurfaa  TA*  Ntw,  larger  at 

1  JAN  Rafaranca  OUIDB 

1  The  most  complete  buying  guide  of 
4  its  kindl  INCLUDES  the  Tetest  JAN 
9  CROSS-REFERENCE  GUIDE  and  all 
i|n  types  of  fully  approved  JAN  COM- 
[W  PONENTS,  Over  196  pages  of  the 
^  latest  and  largest  selection  of  In- 
*  dustrlal  Electronic  Equipment,  Tubes, 

/Test  Instruments,  Recording  and 
High  Fidelity  Audio  and  Sound  Equip¬ 
ment.  Complete  lines.  Wide  selec¬ 
tion.  All  Standard  Makes  In  Stock  for 
Prompt  Delivery  at  LOWEST  PRICESI 

Send  tor  your  FRfF  Catalog  lodayl 
Oept.M-1 

M  WEST  MUST.*  212  FULTM  ST. 

N*aT-k3(,ll.r.  klnVwkk.H.r. 


MODEL  210 

RECORDING  GALVANOMETERS 


fVlaxinium  2nd  orKsda  voltage  2750  volts 
. . .  Satisfactory  operation  con  bo  ochioved  at 
600  volts . . .  Vortical  deflection  factor  52  to 
70  volts  DC  per  inch  per  kilovolt . . .  Horizontal 
deflection  factor  73  to  99  volts  DC  par  inch 
per  kilovolt ...  Grid  cut-off  voltage  2.8  to 
6.7%  of  2nd  anode  potential . . .  Focusing  volt¬ 
age  16.5  to  31%  of  2nd  anode  voltage... 
Heater  6.3V  at  .6  amp... Twelve  pin  small 
shell  duodecal  base... Tube  can  be  mounted 
in  any  position  .  .  .  3SPI  JAN  approved. 


COIL;  Anodized  aluminum  wire.  High  space  factor 
and  low  mass  result  in  unprecedented  efficiency. 
SUSPENSION:  Gold,  silver  or  platinum  ribbon,  either 
flat  or  round  depending  on  frequency. 

STANDARD  FREQUENCIES;  100,  200,  500,  850,  2000, 
3300  cps. 

DAAAPING:  Normally  damped  64%  of  critical.  Fluid 
or  electro-mogneticolly  damped  depending  on  fre¬ 
quency. 

MAGNETIC  ASSEMBLY:  Permanent  Magnet  type  .  .  . 
Alnico  V-DG.  Assembly  permits  independent  vertical 
and  horizontal  adjustment  of  each  element  with 
positive  locking  of  adjustment. 

SPECIFICATIONS: 

Mirror:  Cylindrical,  focal  lengths  11.5"  or  6.2"  ore 
standard. 

Size:  2.5"  length;  .125"  diameter. 

Weight;  .11  oz. 

Mounting:  Plug  in  —  no  external  wiring. 

Pole  Pieces;  Integral  with  tubular  case,  except  in 
fluid  dumped  units. 

Terminals;  Within  magnetic  assembly.  All  elements 
are  electrically  isolated. 

Bolonce:  .010  per  g  at  15V5". 


PHILADiLPHIA  29,  PA. 

CABU  ADORESS:  POtCmCOPE 


Write  for  Bulletin  CGC-30I 


Ala#  POCKITSCOPIS, 
PUlStSCOPlS,  KAKSCOPtS 
and  ether  equipment 


Potented  Century  Nob-  2519591, 2519689, 
2439576;  Konnesttne  No.  2149442. 
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NEVAMAR 


speaks  the 
language 
industrial 
laminate  users 
understand 


NEW  PRODUCTS  (continued) 

instrument  that  features  negligible 
temperature  sensitivity,  resistance 
.  to  acceleration  effects  and  wide 
i  adaptability  to  many  test  condi- 
I  tions  and  mounting  requirements. 

;  Included  are  diagrams  showing- 
!  the  transducer  used  in  a  direct 
I  recording  system  and  in  a  carrier 
amplifier  system.  Operating  char¬ 
acteristics  are  also  given. 

Calibrator.  Bruck  Industries  Inc.,. 
Syosset,  N.  Y.  Catalog  sheet  06 
:  gives  general  and  technical  de- 
I  scriptions  and  specifications  for 
the  type  M-DC-1  meter  calibrator. 
The  instrument  described  is 
needed  in  industry,  research  and 
test  laboratories  where  d-c  meters 
are  used  and  must  be  checked  for 
accuracy;  and  it  is  particularly 
useful  as  an  accessory  equipment 
in  the  design  of  electronic  analog- 
computers. 

Radiant  Heating.  The  Thermflex 
Division  of  Radio  Ceramics  Corp.,. 
109  South  Superior  St.,  Angola,. 
Ind.,  has  published  a  brochure 
dealing  with  printed  circuit  techni¬ 
ques  as  applied  to  electric  heat¬ 
ing.  Description,  illustrations,  ap¬ 
plications  and  chief  advantages 
are  included. 


NEVAMAR  industrial  grade  laminates  are  manufactured 
by  one  of  the  nation's  foremost  producers  of  high-pressure 
decorative  laminates.  This  is  immediate  assurance  of 
engineering  and  manufacturing  "know  how"  .  .  .  the 
ability  gained  from  research  and  experience  to  produce 
industrial  grade  laminates  of  superior  quality  and  de¬ 
pendable  performance.  NEVAMAR  is  produced  in  many 
grades  to  meet  varying  requirements.  It  meets  or  exceeds 
the  standards  of  the  National  Electrical 
Manufacturers'  Association.  Would  you 
like  to  see  samples? 

NATIONAL 

MMulKluttli  •(  R«>MI(I  OKOlNit*  m4  iMiMtM  •  SUAN  HUMENTS  •  W|MM  MtWrt  RitAKU 

•DENTON.  NARYLANO  •  NEW  V«RK:  EMflNE  STATE  NUILDINS  •  IDS  ANGELES;  5025  NANfTtN  ST. 


Printed  Circuits.  Erie  Resistor 
Corp.,  Erie,  Pa.,  has  issued  a  bul¬ 
letin  describing  and  illustrating  a 
complete  line  of  five  types  of 
electronic  printed  circuits,  each  in 
a  range  of  capacities :  diode  filters, 
triode  plate  couplers,  vertical  in¬ 
tegrators,  pentode  plate  couplers 
and  audio  output  circuits.  In  the 
units  described  all  plates  are 
ceramic,  lead  wires  are  tinned 
copper  wire  and  insulation  is 
thermosetting  dipped  phenolic. 

Precision  Instruments.  Minne- 
apolis-Honeywell  Regulator  Co., 
Brown  Instruments  Div.,  Wayne 
and  Windrim  Aves.,  Philadelphia 
44,  Pa.  Catalog  1520  contains 
factual  information  concerning 
Electronik  noncontrol  precision  in¬ 
struments,  which  employ  a  poten¬ 
tiometer,  Wheatstone  bridge,  or 
other  measuring  circuit  to  measure 
temperature,  pressure,  flow,  pH 
and  a  host  of  other  variables.  It 
presents  detailed  specifications  for 
each  particular  model.  Also  in- 
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In 

electronic  computers, 
AncJersen 
SOLID  ultra-sonic 

delay  lines  are 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  IVr* 
,  .  .  inside  fit  covers  for  easy  hermetic  seoling 
in  all  sizes  .  .  .  available  as  stock  sizes  and 


improve 
^  yoor 


memory 


0  ©''^ 


C 


with 


P.  O.  BOX  71A 


as  special  fabrications. 

METAL  PRODUaS  COMPANY,  INC. 

PHILLIPSBURG,  N.  J. 


drawn 

cases 


and 

SOLID  delay  lines 

mean  minimum 
size  and  weight. 

Spurious  signals 

-  40db.  or  better. 

Investigate  Andersen 
SOLID  ultr  a  some  delay  lines. 
Complete  facilities  for 
research  and  development. 


optimum 
solution 


Unicon  Polystyrene  capacitors  ore 
characterized  by  extremely  low  losses. 
Exact  values  are  given  in  the  table. 
Possessing  very  high  electrical  quali¬ 
ties,  they  are  ideal  elements  for  use 
in  electronic  analyzers  and  computers, 
in  tuned  circuits  ond  wave  filters,  as 
standards  of  capacitonce,  in  rodiotion 
detection,  and  power  supply  circuits. 
Unicon  Polystyrene  copocitors  are 
available  in  many  different  types  of 
housings,  as  well  as  uncased  for  potted 
ossemblies. 

Prices  on  Unicon  Polystyrene  capaci¬ 
tors  are  reasonable,  and  delivery  ex¬ 
cellent. 

Unicon  always  gives  your  capacifer 
I  problems  the  Optimum  Solution. 


unicon 

PLASTIC  DIELECTRIC 

capacitors 


nPES  IMMEOUTELr  AVIUUILE 


CiRIBiVI  Blil  ||  |MI  SlUllClIlltt* 


,  _  -  Write  for  catalog  EE 

united  condenser  corp. 

— H  UNICON  I— 


337  EAST  139th  STREET  NEW  YORK  54.  N.  Y. 


Manufacturers  of  a  Complete  Line  of  TV  Test  Equipment 

i  TQl-fnsIrumQiit  Co.tnc. 

'3  50  PATERSON  AVENUE  •  EAST  RUTHERFORD.  N  J 


NEW  PRODUCTS 


(coatmiMd) 


eluded  is  information  on  specially 
adapted  Electronik  instruments 
such  as  the  electrometer,  function 
plotter,  scanning  system,  TV-Dial 
recorder,  double-range  precision 
indicator  and  console  desk  pre¬ 
cision  indicator. 


Type  2113^  12 -Channel 

PICTURE  SIGNAL 
GENERATOR 


UHF  Antenna  Systems.  The  La- 
Pointe  Pla.scomold  Corp.,  155  W. 
Main  St.,  Rockville,  Conn.  An 
eight-page  catalog  called  "UHF 
Antenna  Systems — How,  What  and 
Where  for  Every  UHF  Area”  was 
recently  published.  The  brochure 
includes  considerable  important 
uhf  data  such  as  a  page  of  ques¬ 
tions  and  answers  for  the  techni¬ 
cian;  a  page  on  the  Vee-D-X 
Mighty  Match  for  separating  vhf 
and  uhf ;  two  pages  on  newly  deve¬ 
loped  uhf  antennas;  a  page  de¬ 
scribing  the  new  Vee-D-X  uni¬ 
versal  mounting  bracket  and  its 
many  uses;  and  a  page  showing 
typical  installations  that  combine 
both  vhf  and  uhf. 


/or  Production  Testing  and  Closed-Loop  T.V. 


The  Type  2113,  12  Channel  Picture  Signal  Generator  has  been 
specifically  designed  for  production  line  testing  of  TV  receivers. 
Used  in  conjunction  with  the  equipment  listed  below,  the  manu¬ 
facturer  can  produce  his  own  “Indian  Head”  test  pattern  and  is  no 
longer  dependent  on  local  transmissions.  This  signal  generator  has 
also  received  wide  acceptance  for  dealer  demonstrations  of  TV 
receivers  in  areas  where  transmitting  facilities  are  not  yet  available. 


Microwave  Components.  Titeflex, 
Inc.,  500  Frelinghuysen  Ave., 
Newark  5,  N.  J.  A  12-page  folder 
shows  the  company’s  facilities  for 
manufacture  of  a  wide  range  of 
microwave  components.  Rigid  and 
flexible  waveguides  are  described 
and  illustrated,  and  complete 
technical  specifications  and  di¬ 
mensional  drawings  are  included. 


nnuiE  UUIU  MOOUUTION:  (MNMMsIy  MritW* 
0  M  $7X. 

D.C  USIMEI;  A  D.(.  mt*m  ta  pmiM  M  M«ta- 
Mi*  cwnlsM  mrsi*  rktwt  krtfhhiMi  whM  Miai 
Rrt|rMi  aHitwial  Iw  SAm  MAalatiM. 

SOUND  UIIIU  DEVMTIOH;  vwWM* 

0  M  4«  IC 

SOUND  MODUUriON:  AMvtatim  frMi  40D  tRS  Hh 
tiraal  •KWatw  w  ulKMi  ii|Ml  sack  m  aMNk. 
I•p«t  tHfcw  Mffc  liaptAtKt,  aakataactU,  w  AM 
•kim  ktliKtA.  Eiik«r  ky 


OUTPUT  SIMAIS  AND  A(CUU(Y<  Pkt«f*  •*<  MmU 
t  f.  sifMb  M  all  12  tiaaAarA  TV  ckaaaab.  fktara 
carritr  artaraqf  O.DIXi  taaaU  carrtar  kaltar  Ifcaa 
±  4.S  K(  al  "iNaAatA"  aa  aU  ckaaaab. 

PKTMf  UlUa  OinPUTi  Al  laatl  50,000  aikraaalb 
hrta  a  75  akai  tanalaaiaO  caaxial  esMa. 

I.  f.  OUTPUT  WPEDAIKt:  Oatfat  h  lala  a  75  ahai 
caaiM  esMa.  Twa  Riabai  ara  wRRUaO  fa«  aw  with 
75  ahai  cakia  la  awlck  75  ar  300  alwa  ratahrat 
aalaaaa  layal  cbtaHt. 

VIDEO  INPUT  IMPEDANa:  75  ahait  tia|la  aaOaO. 
VIKO  INPUT:  MMaiaai  I  VaH  Paak  la  Paak,  Mack 
aataWta  yalarlly. 


Instrumentation  Catalog.  Tek¬ 
tronix,  Inc.,  P.  O.  Box  831,  Port¬ 
land  7,  Oregon.  Short  form  cata¬ 
log  5207  illustrates  and  techni¬ 
cally  describes  seven  types  of 
oscilloscope,  two  square  wave  gen¬ 
erators,  an  amplifier,  two  pre¬ 
amplifiers,  a  time  mark  generator 
and  a  waveform  generator.  Prices 
for  all  are  included. 


These  other  TIC  Instruments  complete  the  “package” 

TYK  2130  PICTURE  SIONAl  GENERATOR;  A  single  channel  TV  transmitter 
for  use  where  a  high  percentage  of  picture  modulation  is  required 
for  checking  inter-carrier  buzz.  Price  $700.00 

TYK  1311  VIDEO  DISTRIRUTION  AMPLIFIER:  A  5  channel  amplifier  recom¬ 
mended  where  multiple  75  ohm.  unity  gain  outlets  are  desired. 
Price  $550.00 

TYK  2200  SYNC.  SIGNAL  GENERATOR;  Provides  all  necessary  RTMA  sync, 
blanking  and  drive  signals  plus  linearity  blanking,  in  either  polarity, 
for  monoscope  or  studio  camera  operation.  Price  $1900.00 

TYK  2300  MONOSCOK:  A  “must”  for  checking  linearity,  resolution  and 
smear  in  TV  receivers  and  video  distribution  facilities.  Recom¬ 
mended  tor  use  with  Type  2200  Sync -Generator.  Price  $1200.00 

All  prices  FOB  Factory. 


Microwave  Measurements.  Kay 
Electric  Co.,  25  Maple  Ave.,  Pine 
Brook,  N.  J.  A  4-page  brochure 
shows  how  microwave  measure¬ 
ments  may  be  simplified  by  using 
(1)  the  Mega-Nodes  as  primary 
standards  for  noise  figure  measure¬ 
ments  on  microwave  receivers;  (2) 
the  new  Centilators,  as  signal 
sources,  swept,  c-w  or  pulsed  for 
measurements  of  frequency  and 
transient  response  of  microwave 
systems;  and  as  experimental  mi- 
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BE  SAFE  WITH 


hand-  7 
wound 


(fuaUttf 

precision' 


# COILS 


LEADS 


of  Tonqsten  \ 
ond 

Molybdenum^^ 


"“XJ  A-27 

LOW-LOSS  LACQOLR  &  CEMENT 


•  (,)  M.IX  IS  VM<l<-lv  .tlifplfd  .IS  tin- 
stimil.iiil  fill  K  K  circuit  C(inii>i>in-iits 
iM-ciUisc  It  IS  clifiTiic.ilU  l■IU^iIl<•l‘Il•<l  fur 
tins  Mill*  puriuisi- 

•  Q  Max  pfiiviiics  .1  deal,  piactically 
luss-llee  CllVerillH,  pellet  l  .Ites  llei-plv. 
seals  out  nioisture,  imp. ills  riniilitv  ainl 
promotes  ele<  tiical  stalnlitv 

•  i)  M.ix  is  e.isv  to  aiiplv.  lines  ipiicklv 

.iiid  ailln-res  to  practically  .ill  maleiials. 
It  is  useful  over  a  wide  tempei .iliiie 
i.inue  and  serves  as  .1  mild  tlux  on 
tinned  surf. ices.  ■» 

•  .M.IX  IS  an  ideal  Impreun.nit  for 
■'liit;h  "  ()  I  t>ils.,C'oi  I  "(}  '  fern. inis  ne.irly 
const. lilt  from  wet  aiiplir.itnyi  to  dry 
tiiiisli  In  1.  5  .mil  -S.S  gallon  cdntainers. 


to  customers 
speciffLotions 


Cr) 


ELECTRONIC  PARTS  MANUFACTURING  CO 

508  25th  St.,  Union  City,  N.  J. 


MAPIBOPO  NEW  JEPSfY 
'vOnvOuTH  COUNTY' 
Ft>phold8 


Combining 
Simplicity  of  Operation, 
Reliability  and  Accuracy 


☆  FIRST  PRACTICAL.... 

HOUR  ELECTRIC  CLOCK 


DIRECT  READING,  SYNCHRONOUS,  SELF-STARTING 
READS  FROM  0001  to  2400  (ono  minuto  post  midnight 
to  midnight),  FOR  115-VOLT  60-CYCLE  OFERATION., 


fM«l  or  Cost  Meunlini 
4'yi4'l1.,  r/u-W,  4>/,D. 
2-IWt  Mt|.  Iu9f*d,  li|ltl- 
wtighi  constructiM. 
(•rrtiitly  in  prt^tKlion. 
Frin  t  Mtvtry  m  n^wst 


Model  SI-1  ^  $375 

Strain  Indicator 


AUo— eoapUto  lio*  oi  high  qualily  Btroiii  gag* 
■wilehM,  baloacing  box**  and  aaaociotnd  agulp- 
mont. 


POLYPHASE 

INSTRUMENT  COMPANY 
BRYN  MAWR,  PA. 


WOODIAWN  4-4912 


TUNGSTEN 
MOIYIOCNUM 
NICKEL 
NKKEI-CIAD 
COPPER 
ond  ALLOYS 


Your  products  con 
only  be  at  good  as 
the  parts  you  put 
into  theml 


Wont  RMrc  intonnotienr  Um  post  card  an  last  gaga. 
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NEW  PRODUCTS 


(continued) 


crowave  transmitters;  and  (3)  the 
Mega-Match  as  an  X-band  imped¬ 
ance  match  indicator  that  displays 
reflection  coefficient  of  a  line 
termination  vs  frequency  over 
broad  bands. 


THERMISTORS 

VARISTORS  ANALYSIS  CELLS 

COMtUSTION  EFFICIENCY  TESTERS 


Industrial  Freezers.  Webber  Ap¬ 
pliance  Co.,  Inc.,  2740  Madison 
Ave.,  Indianapolis  3,  Ind.  Informa¬ 
tion  on  industrial  freezers  as  well 
as  complete  temperature  range 
testing  units  is  now  available  in 
an  8-page  folder.  Included  are 
data  on  performance  characteris¬ 
tics,  sizes,  temperature  range  and 
applications  regarding  the  com¬ 
pany’s  industrial  freezers  and 
complete  range  testing  units.  The 
units  described  perform  low  tem¬ 
peratures  to  —165  F  and  on  heat 
range  to  +350  F.  Twelve  models 
are  illustrated  with  complete  in¬ 
formation  regarding  thirty-six 
standard  models. 


VECO  THERMISTORS,  approved  and  ac¬ 
cepted  by  Government  Agencies,  are  highly 
versatile  new  circuit  elements  -  electricEd  re¬ 
sistance  varies  extensively  with  relatively 
minute  thermal  changes. 

QUANTITY  PRODUCTION  -  stocked  in 
a  wide  range  of  specific  resistcmce  values  and 
made  in  the  forms  of  rods,  discs,  washers,  EUid 
beads. 


M«asurlng 

and 

Controlling 


•  TEMPERATURE 

•  CURRENT 

•  POWER 

•  VOLTAGE  ? 


Western  Electric  and  Victory  have  a  cross- 
license  arrangement ,  covering  thermistors, 
cmd  are  the  only  mEuiufacturers  in  the  U.  S. 

•  PRESSURE  making  the  bead  typo. 

VECO  VARISTORS  are  used  in  voltage 
control  and  limiting  circuits,  cmd 

•COMPOSITION  GAS  ANALYSIS  CELLS 

incorporate  the  extremely  sensitive  VECO 

•  FLOW  OF  THERMISTORS. 

AIR,  GAS,  Submit  your  utiutual  or  new  moosuroment  or  control 

ptoblom  to  Victory  tor  a  prompt  oomploto  analyaa 

AND  LIQUIDS  ?  and  recommendation. 


Counting  Rate  Meter.  Measure¬ 
ment  Engineering  Limited,  Arn- 
prior,  Ontario,  Canada.  A  sin¬ 
gle-sheet  loose-leaf  perforated 
bulletin  covers  the  A.E.P.  1902A 
general-purpose  counting  rate 
meter  that  is  intended  for  accurate 
research  measurements  of  the 
average  rate  of  arrival  of  random 
pulses  as  derived  from  radioac¬ 
tivity  detectors.  Included  are  an 
illustration,  electrical  and  me¬ 
chanical  features,  uses  and  infor¬ 
mation  on  circuitry  and  operation. 


•  VOLUME 


Picture  Tube  Interchimgeability 
Chart.  Transvision,  Inc.,  New  Ro¬ 
chelle,  N.  Y.  A  recent  4-page  folder 
lists  most  television  picture  tubes, 
giving  the  popular  types  that  re¬ 
place  hard-to-get  tubes.  Where  di¬ 
rect  replacement  is  difficult,  notes 
are  included  showing  changes  nec¬ 
essary. 


Visit  Victory  at  tlio  IRE  Show,  3rd  Root,  Booth  403  • 
Grand  Contral  Faloco,  Now  York,  N.  Y.  -  March  23-26. 


Automatic  Voltage  Stabilizers. 
General  Electric  Co.,  Schenectady 
5,  N.  Y.,  has  announced  a  new  12- 
page,  two-color  bulletin  on  auto¬ 
matic  voltage  stabilizers  ranging 
from  15  to  5,000  volt  amperes. 
The  booklet  (GEA-5754)  contains 
photographs  and  diagrams  of  the 
equipment,  explains  operation  prin¬ 
ciples  and  construction,  and  gives 
complete  specifications.  It  also  de¬ 
scribes  the  causes  and  effects  of 


£NGiN££RtNG 

wKIOmY  corporation 

SPRINGFIELD  ROAD,  UNION,  NEW  JERSEY 
Telephone  UN  ionville  •  2-7150 

Pleose  Mnd  me  your  VECO  DATA  BOOK  On  THERMISTORS 


COMPANY. 
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Here  at  Coto-Coif... 


.  .  .  th«  High  Sppad  CoTaring  Dapartmanl  winds  outer  coo- 
ora  ol  natural  or  arnthotlc  yama  ooor  Colo  Coib.  Thoao  top 
Coil  with  cotton  quality  yams  position  and  hold  down  loads  according  to 

yarn  covering  spociiicotlons,  prooido  oloctrical  insulation  and  physical 

proloction.  Horn  powor  windors  and  oxport  oporalors  Iniuro 
maximum  production  output  oi  tho  highosi  quality.  Thoso  modom  production  iacili- 
lios.  plus  3S  yoars  oi  oxporionco.  combino  to  mako  Goto  Coils  tho  ilrsl  cbolco 
lor  onginoorod  colls.  Colo-Coil  Company.  65  Porilion  Aoonuo,  Prooldonco  5.  B.  L 

^  ^  ^  o_ _ _ 


Goto  Coils 


ROANWELL  CORPORATION 

2T  SIXTH  XViNUi,  BROOKUN  17,  NtA  TORS 


Opportunities  at 

BECKMAN 

ENeiliEER$-°SCIEKTI$T$ 

To  Develop  Instruments 

and  Electronic  Components 

0 

Use  your  training,  aptitudes  and  experi¬ 
ence  in  the  following  (or  ollied)  fields: 

Spectroscopy  .  .  .  Precision  Electronics 
Optics  .  .  .  Physics  .  .  .  Electromechonics 
Mechanics  .  .  .  Feedback  Systems 

Men  who  combine  tioMs  will  find  our  proiects 
especially  interesting.  Typical  developments  in¬ 
clude  spectrophotometers  ot  all  wavelengths, 
pH  meters,  electrometers,  flame  photometers, 
computers,  radiation  instruments,  titrators 
and  others  to  be  announced. 

Unusual  opportunities  in  all  divisions:  Hclipot 
and  Beckman  Instruments — So.  Pasadena,  Cali¬ 
fornia;  Berkeley  Scientific — Richmond,  Cali¬ 
fornio.  Our  company  is  a  leader  in  the  fast 
growing  instrument  industry,  which  it  not  do- 
pendent  for  its  future  on  mUitary  contracts, 
but  is  ot  fundamontal  importance  to  oil  types 
of  research  and  industry. 

Write  for  application  and  In¬ 
formation  about  our  company. 

Personnel  Deportment 

Beckman  Instruments,  Inc. 

1001  El  Centro  Streot 
South  Posadono  59,  California 


Vacuum  Tube  Accessories 
By  Eimac  —  Now  Available! 

Typo  HR  hoot  dissipoting  connectors  ore  dotignod 
to  provide  on  onciont  method  of  hoot  Ironsfor 
from  tube  elements  and  seals  to  the  air.  Also 
facilitate  electrical  connection  to  plote  or  grid 
leods  of  most  popular  transmitting  tube  types. 
Mochinod  from  solid  dural  rod,  come  complete 
with  necassory  machine  screws  for  use. 

•  Wrlto  tar  new  ilmac  Cefofague  Summary 
shewing  timac  tubes  end  ether  accessories. 


Eitol'McCullough,  Inc. 
San  Bruno,  Californio 


ELECTRONICS  — January,  195} 


Want  mors  informetien?  Use  post  card  on  lest  page. 


“GTC"  Transformers  are  used  in  the  AU> 
TOMATIC  PIN-SPOTTER  because  of  their 
accepted  ability  to  meet  the  most  rigid  speci¬ 
fications.  If  your  application  is  most  unusual 
or  standard,  we  suggest  you  consider  "GTC"  — 
proven  transformers  where  maximum  perform¬ 
ance  is  essential. 


We  welcome  your  inquiries. 


GENERAL  TRANSFORMER  COMPANY 

serving  industry  since  1 928 

18240  Harwood  Avonuo,  Homowood,  Illinois 
(Suburb  of  Chicago) 


NEW  PRODUCTS  (continued) 

voltage  variations  and  lists  typical 
applications  for  stabilizers. 

TV  Transformers.  Standard  Trans¬ 
former  Corp.,  3580  Elston  Ave., 
Chicago  18,  Ill.,  has  announced 
its  new  simplified  television  trans¬ 
former  catalog'and  replacement 
guide,  listing  replacement  infor¬ 
mation  on  over  4,400  tv  models  and 
chassis.  Manufacturers’  part  num¬ 
bers  are  conveniently  li.sted  in 
numerical  order  with  the  proper 
replacement  listed  next  to  them. 
The  guide  also  features  a  separate 
section  listing  117  tv  replacement 
transformers  with  complete  elec¬ 
trical  and  physical  specifications. 

Solderless  Terminals.  Aircraft- 
Marine  Products,  Inc.,  2100  Paxton 
St.,  Harrisburg,  Pa.  Two  new  il¬ 
lustrated  booklets  present  the  high¬ 
lights  of  the  industrial  films,  “All’s 
Well  That  Ends  Well’’  and  “By  the 
Millions.’’  One  demonstrates  the 
use  and  application  of  solderless 
terminals  with  precision  hand  tools. 
The  others  shows  how  solderless 
terminals  in  strips  fed  from  reels 
can  be  applied  to  write  at  rates  of 
up  to  4,000  per  hour  with  automatic 
machines. 

Auto  Radio  Replacements.  Merit 
Coil  &  Transformer  Corp.,  4427  N. 
Clark  St.,  Chicago  40,  Ill.,  has  pre¬ 
pared  an  8-page  replacement  guide 
for  auto  radios  that  includes  4 
pages  on  transformers  and  4  pages 
on  i-f/r-f  coils.  Ask  for  Form  No. 
3. 

Acoustical  Insulations.  Gustin- 
Bacon  Mfg.  Co.,  Kansas  City,  Mo. 
A  new  four-page  folder  titled  “A 
Complete  Line  of  Glass  Fiber 
Acoustical  Insulations’’  includes  all 
relevant  details  on  Ultralite,  Ultra- 
fine  and  Ultraacoustic.  The  folder 
describes  the  physical  properties  of 
each  of  the  three  products,  such  as 
sound  absorption  and  thermal  con¬ 
ductivity.  It  points  out  the  quali¬ 
ties  the  three  have  in  common,  in¬ 
cluding  their  principal  uses,  their 
ease  of  application  and  the  choice 
of  facings  available  with  each. 
Sizes  and  dimensions  for  each  are 
given,  along  with  information  on 
the  engineering  service  the  com¬ 
pany  makes  available  since  each 
acoustical  problem  is  different. 
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PLANTS  AND  PEOPLE 


Edited  by  WILUAM  P.  O'BRIEN 


Radio  Engineerg  to  Honor  Sarnoff,  Otherg 


First  recipient  of  the  newly  estab¬ 
lished  Founders  Award  of  the  IRE 
will  be  David  Sarnoff,  chairman  of 
the  board  of  RCA.  The  award, 
which  will  be  given  only  on  special 
occasions  and  not  annually,  was 
established  to  recognize  an  out¬ 
standing  leader  in  the  radio  indus¬ 
try  and  to  commemorate  the  three 
radio  pioneers  who  founded  the 
IRE  forty  years  ago — Alfred  N. 
Goldsmith,  editor  of  the  Proceed¬ 
ings  of  the  IRE  and  consulting 
engineer;  John  V.  L.  Hogan,  presi¬ 
dent  of  Hogan  Laboratories,  New 
York,  N,  Y.;  and  Robert  H.  Mar¬ 
riott,  deceased. 

Other  awards  announced  by  the 
Institute’s  board  of  directors  are  as 
follows : 

Robert  M.  Page,  superintendent 
of  Radio  Division  III  and  associate 
to  the  director  of  research  of  the 


U.  S.  Naval  Research  Laboratory, 
Washington,  D.  C.,  was  named 
recipient  of  the  1953  Harry  Dia¬ 
mond  Memorial  Award,  given  an¬ 
nually  to  a  person  in  government 
service,  for  his  “outstanding  con¬ 
tributions  to  the  development  of 
radar  through  pioneering  work  and 
through  sustained  efforts  over  the 
years,’’ 

The  1953  Browder  J.  Thompson 
Memorial  Prize  will  go  to  Richard 
C.  Booton,  Jr.,  of  MIT  for  his  paper 
entitled,  “An  Optimization  Theory 
for  Time-Varying  Linear  Systems 
with  Nonstationary  Statistical  In¬ 
puts.’’  This  award  is  bestowed  an¬ 
nually  on  an  author  under  30  whose 
paper  constitutes  the  best  combina¬ 
tion  of  technical  contribution  and 
presentation  of  the  subject. 

Edward  O.  Johnson  and  William 
M,  Webster,  Jr.,  of  RCA  Labora¬ 


WCEMA  AWARD  WINNERS 


1  1 

j  i 

OTHER  DEPARTMENTS  f 

1  ieertured  for  this  issue: 

1  1 

Page  1 

Electrons  At  Work . . . 

..144  1 

Production  Techniques. 

..22G 

New  Products . 

..264 

New  Books . 

..346 

Backtalk . 

..358 

Robert  A.  MUllkan.  AMlatanI  Sscr^lary  of  th«  Nary  John  Flobarq,  DcForMt 
and  A.  M.  Zaram.  director  of  the  Slonford  Rosoarch  Insllluto.  tludy  tho  plaquo* 
awarded  Drs.  MUllkan  and  DeForeet  by  the  West  Coost  Electronic  Monuiacturere 
Aseoclotion  for  their  contributions  to  the  electronics  industry.  Presentation  was 
made  iollowinq  the  association's  tenth  annirersary  banquet  in  Los  Angeles,  Calif. 


tories  Division,  Princeton,  N.  J., 
were  named  recipients  of  the  1953 
Editor’s  Award  for  their  paper  en¬ 
titled,  “The  Plasmatron,  A  Continu¬ 
ously  Controllable  Gas-Discharge 
Developmental  Tube.’’  The  award 
recognizes  literary  excellence. 

Presentation  of  all  the  awards 
will  be  made  at  the  annual  banquet 
to  be  held  at  the  Waldorf-Astoria, 
New  York  City,  on  March  25,  1953, 
during  the  Institute's  national  con¬ 
vention. 


DuMont  Fillg  Three 
Key  Pogtg 

Promotion  of  three  members  of  the 
Instrument  Division,  Allen  B.  Du¬ 
Mont  Laboratories,  Inc.,  to  new  key 
posts  within  the  division  was  re¬ 
cently  announced. 

The  appointees  and  their  new 
positions  are  as  follows: 

H.  B.  Steinhauser  has  been  named 
manufacturing  engineer.  He  was 
formerly  a  senior  engineer. 

L.  E,  Florant  moves  from  an 
intermediate  engineer  to  head  of 
the  engineering  services  section. 

A.  W.  Russell  is  now  head  of  the 
electrical  design  section.  He  was 
formerly  a  senior  engineer. 


Philadelphia  Plant  Acfpiires 
More  Space 

El-Tronics,  Inc.,  designers  and 
manufacturers  of  nucleonic  and 
electronic  instruments,  has  an¬ 
nounced  the  expansion  of  its  re- 
.search  and  industrial  facilities  by 
the  acquisition  of  an  additional 
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J^NERTIAL  GUIDANCE  SYSTEM  DEVELOPMENT  IS 
A  LONG-RANGE  PROGRAM  AT  BELL  AIRCRAFT 


17,000  gq  ft  of  space  in  new  and 
modern  quarters.  General  offices, 
research  and  engineering  are  now 
located  in  the  new  building  at  Fifth 
and  Noble  Streets,  Philadelphia,  Pa. 
The  entire  plant  facilities  at  2G47 
North  Howard  St.  are  being  de¬ 
voted  to  production  manufacturing 
operations. 


Hunkins  Advances  at  Federal 

Appointment  of  Harold  R.  Hun- 
kins  as  chief  engineer  in  the 
Selenium-Intelin  Division  of  Fed¬ 
eral  Telephone  and  Radio  Corp., 
Clifton,  N.  J.,  has  been  announced. 

Mr.  Hunkins,  who  has  been  with 
Federal  for  eight  years,  is  the 
former  project  manager  for  three 


Establishing  show  dates  of  Au¬ 
gust  19  through  21,  1953  wa.s  the 
first  order  of  business  as  the  new 
WESCON  (Western  Electronic 
Show  and  Convention)  board  of 
directors  recently  held  its  first 
organizational  meeting  for  next 
season  in  San  Francisco,  Location 
of  the  show  will  be  the  San  Fran¬ 
cisco  Municipal  Auditorium. 


,H.  R.  Hunkins.  chisi  •ngin*«r 


of  the  company’s  government  con¬ 
tracts.  Previously  he  was  in  the 
Wire  and  Radio  Transmi.ssion  Di¬ 
vision,  first  as  product  line  man- 


In  1952  a  total  of  15,092  indi¬ 
viduals  attended  WESCON  in  Long 
Beach,  Calif.,  and  plans  for  1953 
envision  a  substantial  increase,  not 
only  in  general  attendance,  but 
also  in  the  1952  figures  of  2,692 
who  registered  for  the  technical 
.sessions  and  199  exhibitors  who  dis¬ 
played  products  and  services  in 
224  booths. 


ager,  then  as  chief  systems  engineer 
and  finally  as  sales  manager.  In 
his  new  position  he  directs  the 
design  of  new  products  and  the 
development  of  new  processes  and 
material  for  the  Selenium-Intelin 
Division,  which  produces  selenium 
rectifiers,  high-frequency  coaxial 
cable,  television  lead-in  wire  and 
other  wire  products  in  Federal’s 
Clifton  and  East  Newark  plants. 

IRE  Elects  Officers  for  ’53 

One  of  the  nation’s  highest  profes¬ 
sional  honors  was  recently  ac¬ 
corded  James  W,  McRae,  vice-presi¬ 
dent  of  Bell  Telephone  Laboratories, 
New  York,  N.  Y.,  with  the  an¬ 
nouncement  of  his  election  as  presi¬ 
dent  of  the  IRE  for  1953.  He  suc¬ 
ceeds  Donald  B.  Sinclair,  chief 
engineer  of  General  Radio  Co.,  Cam- 


I.  W.  McRae,  new  IRE  president 


bridge.  Mass.,  as  head  of  the  soci¬ 
ety. 

S.  R.  Kantebet,  general  manager 
of  the  Government  of  India 
Overseas  Communications,  succeeds 
Harold  L.  Kirke,  assistant  chief 
engineer  of  the  British  Broadcast¬ 
ing  System,  as  IRE  vice-president. 

Elected  as  directors  for  the  1953- 
1955  term  are  Stuart  L.  Bailey, 
partner  of  Janskey  and  Bailey, 
Washington,  D.  C.,  and  B.  E. 
Shackelford  of  RCA  Internationa) 
Division,  New  York,  N.  Y. 

Regional  directors  elected  for 
1952-’53  are  as  follows: 

Region  2  (North  Central  Atlan¬ 
tic),  John  R.  Ragazzini  of  Columbia 
University,  N.  Y. ;  Region  4  (East 
Central),  Conan  A.  Priest  of  Gen¬ 
eral  Electric  Co.,  Syracuse,  N.  Y.; 
Region  6  (Southern)  Archie  W. 
Straiton  of  the  University  of  Texas, 


Compotltioii  oi  th«  n«w  WESCON  board  oi  dtroctora  Is  as  ioUows:  (standing.  Isit 
to  right)  W.  D.  Horshbsrgor  oi  tho  UniTsrsiiy  oi  Coliiomia,  mombor;  Loon  B. 
Ungai  oi  Ungor  Elsctric  Tools  Inc.,  mombsr:  Howord  G.  Grovo  oi  Wost  Coast 
Eloctronlcs  Co.,  mombsr;  (ssotod)  Nool  E.  Portor  oi  Hswlstt-Packard  Co.,  socrstorr- 
trsasursr;  W.  E.  Nollsr  oi  Romlsr  Co„  Ltd..  Ticoohairmon:  Hocksrt  Parksr. 
WESCON  businoss  monogsr;  Richard  G.  Lsitnsr  oi  Pockord-BoU  Co.,  past  chair¬ 
man:  losoph  H.  LandoUs  ol  Wostlnghouso  Doctric  Corp..  chairman:  Joanns  Jarrott. 
WESCON  rocording  socrstary:  and  (loroground)  Richard  A.  Huggins  oi  Huggins 
Loborcrtorios.  oico-chairmon.  WESCON.  as  an  oporating  organisation,  is  lointly 
sponsored  by  WCEMA  and  tho  SoTOnth  Region  IRE. 


Time  and  Place  Set  for  Western  Show 
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Sensational  Advancements  In  Science  &  Industry 
Created  the  Need  for 

THE  NEW 

CAPACITORS 


Curve  #1107  illustrates  the  low  temperature  coeffi¬ 
cient  of  capacity.  This  low  coefficient,  therefore, 
makes  these  capacitors  highly  desirable  in  circuits, 
the  constants  of  which  depend  on  unvarying  capac¬ 
ity. 

Performance  curves  illustrating  various  character¬ 
istics  of  the  Stabelex  “D”  Capacitor  will  appear  in 
this  magazine  each  month.' 

OUTSTANDING  FEATURES 

INSULATION  RESISTANCE  AT  20*  C.  AFTER 
THREE  MINUTES  CHARGE— 900,000  megohm 
microfarads 

INSULATION  RESISTANCE  AT  75*  C.— 78,000 
megohm  microfarads 

INSULATION  RESISTANCE  AT  -75*  C.— In  ex¬ 
cess  of  5  million  megohm  microfarads 

CHANGE  IN  CAPACITANCE  FRO.M  25*  C.  TO 
-80*  C;  -1-0.76% 

SELF  TIME  CONSTANT  OF  10  MFD  CAPACI¬ 
TOR — 4800  hours 

Q  AT  50  KILOCYCLES— 10.000 
POWER  FACTOR  AT  1  KC— 0.00025 

SEND  FOR  CATALOG  1117  TODAY 

After  a  long  period  of  research.  Industrial  Con¬ 
denser  Corporation  now  offers  to  industry  for  the 
first  time  the  first  of  their  family  of  Stabelex 
capacitors,  Stabelex  “D",  which  has  been  produced 
fo"  special  applications  for  some  time. 

Complete  information  performance  curves,  char¬ 
acteristics,  and  suggested  applications  of  the  vari¬ 
ous  tyties  now  available  will  be  found  in  this  catalog. 

Mfrt.  of  OIL,  WAX,  ELECTROLYTIC,  PLASTIC 
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STABELEX  "d" 
CAPACITORS 

^FFECT  OF  temperature! 
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TEMPERATURE  IN  DEGREES  CENTIGRADE 


INDUSTRIAL  CONDENSER  CORPORATION 


I  3244  N.  Coliforaie  Avenue 
I  Chicago  IS,  Illinois,  U.S.A. 

I  Please  tend  me  my  FREE  copy  of  your  new  Catalog  1117  on 
I  Stobclex  “D"  Copocitort. 

I  Nome  . 

I  Company . Position . 

I  Street  . 

I  City . Zone  . Stott  . 
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For  RF  interference  suppression 


Austin,  Texas;  Region  8  (Cana¬ 
dian)  John  T.  Henderson  of  the 
National  Research  Council,  Ottawa, 
Ont.,  Canada. 


Magna  vox  Names  V-P 

Richard  A,  Wilson,  general  man¬ 
ager  of  industrial  and  defense  prod¬ 
ucts  of  The  Magnavox  Co.,  has  been 
appointed  a  vice-president  of  the 
company. 

Before  joining  Magnavox,  he  was 
manufacturing  manager  of  the  ap¬ 
paratus  division  of  RCA,  Indiana¬ 
polis,  Ind. :  vice-president  and  di¬ 
rector  of  the  Hudson  American 
Corp.,  Brooklyn,  N.  Y.;  vice- 
president  and  director  of  Reeves- 
Ely  Laboratories,  New  York 
City;  division  manager  of  P.  R. 
Mallory  &  Co.,  Inc.,  and  executive 
vice-president  and  director  of  the 
Elizabethtown  Corp.,  subsidiary  of 
the  Muzak  Corp.,  New  York  City. 
He  was  also  vice-president  and  a 
director  of  Muzak. 


RANDOM 


SHIELDING  ROOMS 


Many  SvpaHor  and 
Extlutlva  Paaiurat! 


Hyoon  Ups  Crisp 

Raymond  F.  Crisp  was  recently  ap¬ 
pointed  manager  of  technical  serv¬ 
ices  for  Hycon  Mfg.  Co.,  Pasadena. 
Calif..  Prior  to  his  recent  assign¬ 
ment,  he  had  held  the  position  of 
chief  electronics  engineer  for  the 
company. 


1.  HIGHER  AHENUATION  min. 
lOOdb  from  .15  to  10,000  MC 

2.  POSITIVE  CONTACT  • 
BETWEEN  ALL  SEAMS 

3.  DOOR  CONTACT  STRIPS 
HEAVILY  SILVER  PLATED 

4.  AIR  INLET  FOR 
CHOICE  OF  VENTILATION 

5.  IMPROVED  HANDLES  FOR 
LEAK-PROOF  DOORS 

6.  BUFFER  PANELS  FOR  PROTEC¬ 
TION  OF  OUTSIDE  SCREENS 

7.  PANELS  UNDER  CONSTANT 
PRESSURE  WITH  EXCLUSIVE 
BOLTING  SYSTEM 

8.  COPPER  FILTER  PANEL 
SUPPLIED  WITH  LINE  FILTER 

9.  ALL  PANEL  SECTIONS 
^  INTERCHANGEABLE 


Backed  by  years  of  experience  in 
hundreds  of  major  installations. 
MULTI-CELL®  Screen  Rooms  meet 
Jaii-1-22S.  16E4  (Ships),  MIL  I-16910 
and  all  other  specifications  for  elec¬ 
trical  and  electronic  equipment 
performance  in  research,  develop¬ 
ment  and  production. 

Let  us  show  you  how  to 

SAVI  MONEY 
AND  TIME- 

Not  only  is  our  service  exception¬ 
ally  fast  but  our  price  will  cut  your 
expenses.  We  construct  every  type 
and  size  of  enclosure:  Solid  or 
screen.  Double  shield,  multiple  cell. 
Double  shield,  isolated  cell.  Single 
shield.  No  obligation  for  engineer¬ 
ing  consultation. 

Wrl»e  for  % 

rc  \ 


New  Englaml  Plant  ExpaiuU 

The  Andersen  Laboratories  Inc., 
.*17  Talcott  Road,  West  Hartford, 
Conn.,  ha.s  completed  an  addition  to 
the  plant  that  doubles  its  facilities. 
The  expansion  was  made  necessary 
by  the  broadening  demand  for  solid 
ultra.sonic  delay  lines,  particularly 
in  the  electronic  computer  field.  It 
will  increa.se  the  facilities  for  re¬ 
search  and  development  as  well  as 
manufacture. 


RTMA  Sets  Up 
Reliability  Group 

With  a  view  toward  helping  the 
military  obtain  higher  reliability  in 
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»  F  COnnKTO«S 


DAGE  ELECTRIC  COMPANY,  INC 

62  North  Stcond  Strool  •  B«*<h  Cfov*.  Indion 


ONLY  Heminway  &  Bartlett 

Produces  this  Sensational 


Meets  Army,  Navy  and 

Civilian  Requirements 


The  special  synthetic  resin  coating  on 
Heminway  &  Bartlett's  Nylon  Lacing  Cord 
resists  the  growth  of  mold  and  micro¬ 
organisms— factors  most  often  responsible  for 
the  deterioration  of  linen  and  cotton  lacing 
cords.  In  addition,  Heminwav  &  Bartlett's 
Nylon  Lacing  Cords  have  high  abrasion  re¬ 
sistance,  low  moisture  absorption  and  the  fin¬ 
ish  has  the  desirable  malleability  of  wax.  The 
finish  is  also  non-toxic  to  humans. 

For  fine  wire  lacing,  we  have  developed  a 
Nylon  Flat  Braided  specially  treated  Tape. 
We'll  be  glad  to  send  you  samples  of  both  the 
Nylon  Lacing  Cords  and  the  Nylon  Flat 
Braided  Tape.  Why  not  write  us  today! 

The  Heminway  &  Bartlett  Mfg.  Co.,  300  Fifth 
Avenue,  New  York  36.  Sales  Offices:  Chicago, 
Boston,  Philadelphia,  St.  Louis,  Cincinnati,  ^n 
Francisco,  Charlotte,  N.  C.,  Gloversville,  N.  Y. 


More  Valuable  Than  Iver! 

New  Ponoramie  engineering  achievements  em¬ 
bodied  in  these  improved  instruments  open  Im¬ 
portant  new  applications  involving  modulation 
and  interforence  problems. 

SA-la  and  SB-la  enable  spectrum  analysis  of 
signals  so  close  in  frequency  that  their  corre¬ 
sponding  indications  would  normally  mask  ana 
another. 

e  IMPROVED  RESOLUTION  down  to  SO  cps 
for  RF  spectrum  analysis  where  maximum 
resolution  is  a  “mutt" 

o  LOW  SWEEP  RATES  down  to  1  scon  per  sec¬ 
ond  for  analysis  of  pulsed  RF  signals  with 
low  p.r.f.'s 

a  LONG  PERSISTENCE  DISPLAYS 
o  CONTINUOUSLY  VARIABLE  SCANNING 
WIDTH 

S  types  available  with  maximum  sweepwidths 
of  200  KC..  1  MC.  and  10  MC. 


TYING  TWINE 


WIRE  FORMING 
SPECIALISTS 


PreciBion  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawinp 
Modem  facilities,  high-productioa 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFAaURING  CO,.  liK. 
24-B  Bedford  Si.,  Newark  3,  N.  J. 


QUANTITY - QUICKLY  ■ 

7  RADIO  FREQUENCY 
f _  CONNECTORS 


#  Dage  specializes  in  the  manufacture 
of  ihe  finest  in  Type  BNC,  Type  N  and 
special  radio  frequency  connectors. 
Your  requirements  for  radio  frequency 
connectors  will  be  met  quickly  and  ef¬ 
ficiently  by  Dage.  All  Dage  connectors 
are  manufactured  in  strict  accordance 
with  military  specifications.  Write  Dage 


WRITI  TODAY  POR 
COMPLITC 
SPECIFICATIONB 
AND  PRICCa 


10  South  Second  Avtnue,  Mount  Vernon,  N.  Y, 
MOunf  Vernon  4-3970 
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PLANTS  AND  PEOPLE 


(continHcd) 


to  the 

ELECTRICAL 

ENGINEER 

or 

PHYSICIST 

with  experience  in 

RADAR 

or 

ELECTRONICS 


Hughes  Research  and  Develop¬ 
ment  Laboratories,  one  of  the 
nation’s  leading  electronics 
organizations,  are  now  creating 
a  number  of  new  openings  in 
an  important  phase  of  their 
operations. 


Here  is  what  one  of  these  positions  ojfers  you: 


THK  COMPANY 

Hughes  Research  and  De¬ 
velopment  Laboratories, 
located  in  Southern  Califor¬ 
nia,  are  presently  engaged 
in  the  development  and 
production  ot  advanced 
radar  systems,  electronic 
computers  and  guided 
missiies. 

THE  NEW  OPENINGS 

The  p<Mitions  are  for  men 
who  will  serve  as  technical 
advisors  to  government 
agencies  and  companies 
purchasing  Hughes  equip¬ 
ment— also  as  technical  con¬ 
sultants  with  engineers  of 
other  companies  working 
on  associated  equipment. 
Your  specific  job  would  be 
essentially  to  help  insure 
successful  operation  of 
Hughes  equipment  in  the 
field. 


THE  TNAINING 

On  joining  our  organiza¬ 
tion,  you  will  work  in  the 
Laboratories  for  several 
months  to  become  thor¬ 
oughly  familiar  with  the 
equipment  which  you  will 
later  help  users  to  under¬ 
stand  and  properly  employ. 
If  you  have  already  had 
radar  or  electronics  experi¬ 
ence,  you  will  find  this 
knowledge  helpful  in  your 
new  work. 

WHERE  YOU  WORK 

After  your  period  of  train¬ 
ing— at  full  pay— you  may 
( 1 )  remain  with  the  Labor¬ 
atories  in  Southern  Califor¬ 
nia  in  an  instructive  or 
administrative  capacity,  (2) 
become  the  Hughes  repre¬ 
sentative  at  a  company 
where  our  equipment  is  be¬ 
ing  installed,  or  (3)  be  the 


Hughes  representative  at  a 
military  base  in  this  coun¬ 
try  or  overseas  (single  men 
only).  Compensation  is 
made  for  traveling  and 
moving  household  effects, 
and  married  men  keep  their 
families  with  them  at  all 
times. 

YOUR  FUTURE 

In  one  of  these  positions 
you  will  gain  all-around  ex¬ 
perience  that  will  increase 
your  value  to  our  organiza¬ 
tion  as  it  further  expands  in 
the  field  of  electronics.  The 
next  few  years  are  certain  to 
see  large-scale  commercial 
employment  of  electronic 
systems.  Your  training  in 
and  familiarity  with  the 
most  advanced  electronic 
techniques  now  will  qualify 
you  for  even  more  impor¬ 
tant  future  positions. 


Hoiv  to  apply: 


HUGHES 

RESEARCH  AND 

DEVELOPMENT  LABORATORIES 

Engineering  Personnel  Department 
Culver  City, 

Loe  Angeles  County,  California 


If  you  are  under  thirty-five 
years  of  age,  and  if  you  have 
an  E.E.  or  Physics  degree, 
write  to  the  Laboratories,  giving 
resume  of  your  experience. 

Assurance  is  required  that 
relocation  of  the  applicant 
will  not  cause  disruption  of 
an  urgent  military  project. 


electronics  apparatus,  the  engineer¬ 
ings  department  of  the  RTMA  has 
announced  the  establishment  of  an 
Electronic  Applications  Committee. 
The  committee,  under  the  chair¬ 
manship  of  Lewis  M.  Clement  of 
the  Crosley  Division,  Avco  Mfg. 
Corp.,  will  collect  and  disseminate 
information  on  the  design,  manu¬ 
facture  and  installation  of  elec¬ 
tronic  equipment  as  an  aid  to  ob¬ 
taining  more  reliable  military 
apparatus.  It  plans  to  work  and 
cooperate  with  other  associations, 
research  laboratories,  manufactur¬ 
ers  and  government  agencies  in 
furthering  its  program. 

The  following  duties  have  been 
assigned  the  new  committee: 

(1)  To  act  as  a  central  collecting 
agency  to  which  all  reports  and  data 
from  surveys  relating  to  reliability 
of  equipment  in  the  field  would  be 
referred. 

(2)  To  set  up  routines  with  vari¬ 
ous  RTMA  and  JETEC  committees 
so  that  data  collected  in  the  course 
of  their  operations  could  be  re¬ 
ferred  to  proper  groups  for  study 
and  action. 

(3)  To  correlate  data  from  vari¬ 
ous  types  of  u.sers  to  determine  if 
their  needs  follow  certain  patterns 
that  would  be  of  intere.st  to  manu¬ 
facturers.  It  may  be  found  that  a 
general  class  of  components  or 
tubes  would  serve  many  groups  of 
u.sers. 


Announce  New  Chief 
Engineer 

F’.  Clark  Cahill  has  been  ap¬ 
pointed  chief  engineer  of  the  engi¬ 
neering  and  production  division  of 
Airborne  Instruments  Laboratory, 
Inc.,  Mineola,  L.  I.,  N.  Y.  He 
formerly  served  in  the  Laboratory’s 
research  and  engineering  division 
as  supervisor  of  the  radar  section. 

With  Airborne  since  its  founding 
as  an  independent  electronic  re¬ 
search  and  development  laboratory 
in  1945,  he  was  associated  during 
World  War  II  with  the  Radio  Re¬ 
search  Laboratory  at  Harvard  Uni¬ 
versity,  an  organization  sponsored 
by  the  government’s  Office  of  Scien¬ 
tific  Research  and  Development,  as 
the  head  of  a  war  research  work 
division.  During  this  same  period, 
he  also  was  associate  director  of 


340 


Want  mort  information?  Use  post  cord  on  lait  page. 


January,  1953  —  ELECTRONICS 


(continued) 


HANTS  AND  PEOPLE 


F.  C.  CahUl 


the  affiliated  American  British 
Laboratory  in  Great  Britain. 

In  his  new  position  with  the 
Laboratory’s  production  division, 
which  recently  moved  into  a  new 
and  modern  plant  in  Garden  City, 
L.  L,  N.  Y.,  he  will  direct  produc¬ 
tion  enirineerinpr  activities. 


Avc<»  Elects  V-P 

Lfx)Nard  F.  Cramer,  assistant  tten- 
eral  manaf^er  of  the  Crosley  divi¬ 
sion  of  Avco  Mfjr.  Corp.  since  1951, 
was  recently  elected  a  vice-presi¬ 
dent  of  Avco.  Prior  to  joining  Avco, 
Cramer  was  executive  vice-presi¬ 
dent  of  the  Allen  B.  DuMont  Labo¬ 
ratories  and  was  the  first  manager 
of  WABD,  pioneer  tv  station  of  the 
DuMont  network.  He  will  be  in 
charge  of  Crosley’s  entire  radio-tv 
activities. 


OUR  NEWEST  TYPE... 

This  60  cycl*  tingU  phas«  blower  was  custom  built  to  exacting 
Navy  specifications.  It  is  driven  by  a  self-cooled  motor  for  high 
ambient  temperature  operation,  and  is  especially  impregnated  for 
humid  atmosphere.  This  com¬ 
pact  model  is  designed  for  such 
applications  as  cooling  trans- 
mitting  tubes,  cabinets,  chassis,  _  <00 
amplifier  assemblies,  and  a 

wide  variety  of  electronic  \ 

controls.  BLOWCII  PMI9M0  '  I  \  I 


YOUR  REQUIREMENTS  ~  ^  I  !  1 

If  you  need  synchronous  type  o  a  to  «  kk>  im  ito  !?• 

**  fLOn  (erm 

or  induction  type,  motors,  iMc  ^ 

makes  them. 

LIGHTER -MORE  EFFICIENT- COOLER  for  LONGER  LIFE  under 
extreme  temperatures. 

RANGE:  l/IOOOhp.  te  1/1  Ohp.  60  cycle,  400  cycle  vorlable  frequency 


Francis  M.  Wiener  has  become 
section  head  in  the  engineering  de¬ 
partment  of  Spencer-Kennedy  Labo¬ 
ratories  in  Cambridge,  Mass.  Dr. 
Wiener  comes  to  SKL  from  the  Bell 
Telephone  Laboratories  at  Murray 
Hill,  N.  J.,  where  he  worked  on 
acoustic  diffraction  theory  and  the 
fundamental  communication  aspects 
of  speech,  as  well  as  on  classified 
problems  for  the  Office  of  Naval  Re- 
.search. 


SEND  US  YOUR  PROBLEM 

W«  or*  koding  spucialists  in  th*  design  and  production  of  actuators, 


goar  motors  and  torquo  motors  for  application  in  automatic  dovicos,  i 

fir  r«  ■ 

oloctronic  controls,  roikir  oquipmonti  timing  dovicos,  tiro  controls,  sino 
wave  aitomators,  aircraft  cameras,  etc. 


AES  Names  Fellows  i 

i 

Several  outstanding  engineers  in  1 
the  audio  industry  were  recently  i 
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raised  to  the  rank  of  Fellows  in  the 
Audio  Enerineering  Society  at  the 
annual  banquet  in  New  York  City. 
They  are : 

Lindsay  Black  of  Bell  Telephone 
Laboratories,  Inc.;  Harold  Burris- 
Meyer  of  Stevens  Institute  of  Tech¬ 
nology;  Isabel  Capps  of  Frank  L. 
Capps,  Inc.;  James  Y.  Dunbar  of 
William  J.  Scully  Acou.stic  Corp.; 
Price  Fish  of  Columbia  Broadcast¬ 
ing  System;  Ernest  W.  Franck  of 
Reeves  Soundcraft  Corp.;  Lewis  S. 
Goodfriend  of  Audio  Instrument 
Co.,  Inc. ;  John  K.  Hilliard  of  Altec 
Lansing  Corp.;  William  F.  Jordan 
of  Fox  Movietone  News;  Harry  F, 
Olson  of  RCA  Laboratories;  Nor¬ 
man  Pickering  of  Pickering  &  Co. ; 
John  Preston  of  RCA  Laboratories ; 
Albert  A.  Pulley  of  RCA  Victor; 
Richard  H.  Ranger  of  Rangertone, 
Inc.;  H.  I,  Reiskind  of  RCA  Victor; 
C.  R.  Sawyer  of  Bell  Telephone 
Laboratories;  Hermon  H.  Scott  of 
H.  H.  Scott,  Inc.;  J.  T.  Mullin  of 
Bing  Crosby  Enterprises;  J.  P. 
Smith  of  Daven  Co.;  S.  Edward 
Sorenson  of  Columbia  Records, 
Inc. ;  W.  E.  Stewart  of  RCA  Victor; 
Myron  J.  Stolaroff  of  Ampex ;  W.  J. 
Temple  of  Brooklyn  College;  and 
S.  F.  Lybarger  of  E.  A.  Myers  & 
Sons,  Inc. 


when 


QUALITY,  ECONOMY  and  PROMPT  SERVICE 

on  Every  Order — Large  or  Small  I 

There  is  never  any  letdown  in  Lewis  quality  or 
service.  Your  order  will  be  given  prompt,  effi¬ 
cient  attention  regardless  of  size.  You  can  be 
sure  that  the  springs,  wireforms  or  stampings 
you  order  will  be  fairly,  economically  priced. 
What’s  more,  Lewis  has  the  extensive,  modem 
facilities,  the  long-experienced  engineers  and 
skilled  production  craftsmen  to  supply  you  with 
springs,  wireforms  and  stampings  tailored  to 
your  exact  needs. 

If  you  have  any  tricky  or  tough  problenu  in¬ 
volving  springs,  Lewis’s  engineers  will  be  glad 
to  help  you  solve  them.  Or,  if  you  need  large  or 
small  quantities  of  standard  springs  in  a  hurry 
— ^just  call  on  Lewis!  Send  us  your  drawings, 
specifications  or  samples  today! 

LEWIS  SPRING  I  MANUFACTURING  CO. 

2656  W.  NORTH  AVENUE,  CHICAGO  47,  ILUNOIS 


Beckman  Builds  Eastern 
Plant 

Beckman  Instruments,  Inc., 
South  Pasadena,  Calif.,  manufac¬ 
turer  of  scientific  and  industrial 
instruments  and  precision  com¬ 
ponents  comprising  a  line  from  pH 
meters  to  computers,  has  started 
construction  on  a  new  20,000-sq  ft 
building  in  Mountainside,  N.  J. 

To  be  used  as  eastern  sales  and 
service  offices  for  the  parent  com¬ 
pany  and  as  an  eastern  manufac¬ 
turing  facility  for  the  Beckman 
subsidiary,  Helipot  Corp.,  manu¬ 
facturer  of  helical  potentiometers, 
the  new  plant  will  employ  more  than 
150  people. 


Langevin  Appoints  Engineer* 
ing  Director 

William  W.  Dean  has  been  ap¬ 
pointed  director  of  engineering  of 


SPRINGS 


Th*  Fiifsi  Light  Springs  and  Wiraforms  of  Evory  Typo  and  Matorial 
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free! 


NEW  A6F 
^  BURNER 
*  aTALOG 


The  first  complete  catalog  of 
never  before  available  technical 
data. 

Gives  hole  sizes,  flame  patterns, 
gas  consumption  on  various  gases 
and  complete  information  with 
illustrations  of  — 

■UtNEtS 
■LOW  PIPES 
6AS  FIIES 
MIXEIS 
INSERTS 
■ALL  JOINTS 
MANIFOLDS 
CROSSFIRES 
MACHLET  TIPS 
60VERN0RS 
TUNNELS 
0IT6EN- 
'  CAS  RURNERS 

Write  for  your  copy  today  on 
your  company  letterhead. 


American  Gas  Furnace  Co 


no  SPRINC  ST.,  ELIZAiETN  4,  N.J. 


FOR  MARKING... 


PLASTIC  •  METAL 
GLASS • PAPER 
RUBBER  •  CERAMIC 
CARDBOARD 
in  such  products  as 
Resistors,  capacitors, 
vaivos,  tubes,  labels, 
sleeves,  spark  plugs,  car¬ 
tons,  etc.,  etc. 

THESE  PRODUCTS 
AND  MANY  OTHERS 
OF  ALMOST  ANY 
MATERIAL  AND  SHAPE 
CAN  BE  IMPRINTED 

ON  THE 

REJAFIX 

MARKING  MACHINE 

Why  not  s«nd  us  tamplos  of  your  products?  They  will  bo  tost-printod  and 
roturnod  to  you  for  your  oxaminationi 

•  REJAFIX  HAND-OPERATED  MODELS  FOR  SMALL 
RUNS.  FULLY  AUTOMATIC  MODELS  FOR  MASS 
PRODUCTION. 


Popper  &  sons 


INC. 


300  FOURTH  AVENUE 
NEW  YORK  10,  N.Y. 


Precision  drilling  made  easyl 

Phillips  &  Hiss  204-c 


REGULATED  HIGH  VOLTAGE 
POWER 
SUPPLY 


6"  Throot 
O-Vi"  Capacity 
1"  QhIII  Travsl 


Provides  Electronically  Reg- 
ulated  Continuously  Ad- 
iustable  Voltages  from  1 50 
to  1500  VDC  at  0-5  Milli- 
amperes 


This  unit  is  specially  designed  to  supply  proper  power  lot  making  precise  quoath 
live  measurements  with  photomultiplier  tubes,  klystrons  and  similar  applications. 
Voltages  are  held  to  close  limits  even  with  wide  line  voltage  and  load  variations. 
No  meter  is  required.  Accurate  voltage  readings  ore  made  directly  from  a  IS  turn 
vernier  dial  whi^  is  calibrated  to  read  1  volt  per  scale  division. 

MODEL  tIO-F  SPECIFICATIONS 


Sensitive  "Feel" 

Sensitive  Speed  Control: 

Foot-operated,  leaves  both  hands  free 

High  Precision:  Selected 
Chuck  and  Bearings.  Spindle  true 
within  .0002".  Table  square  .0005"  in 
5"  circle.  Permanent  accuracy,  cast¬ 
ings  annealed  and  ground. 

WRITEt  Sullstin  E2  . 
Phillips  &  Hiss  Co..  Inc. 
115S  N.  McCoddsn  Place 
Hollywood  31.  California 


Set  tbs  Model  810-P  and  other 
Furst  Power  Supplies  at  Hie 
I.R.E.  Convention 


•  OOTPUT  VOLTAOEi  ISO  to  ISOO  VDC  at  0—1 
MUUompvrss. 

•  RZOULATIONi  Output  voltage  varies  less 
than  .01%  per  volt  ehonge  oi  line  voltage 
and  leee  than  .1  volt  with  voriertioa  el  eal- 
put  current  from  0  to  S  MUliamperee. 

a  SIPPLZ!  Lree  fliaa  S  MUUvoIle  rm.s. 

PeeiUve  output  terminal  ie  mounded.  S  negative 
output  cooBoctorc  (typo  JU(-3102A-lE>I4.e)  ore 
coaaoctod  la  pmallol  ond  amuatod  on  troai 
paaol. 


WrHo  tor  Doseriptiy  Bullotin 


FURST  ELECTRONICS 

3324  W.  Lawrence,  Chicago  25,  III. 
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PLANTS  AND  PEOPLI 


cC0-A/£W^  A  WIDE  RANGE 

LABORATORY 
9K^M  PULSE 

GENERATOR 


•  Internally  generated  single  pulses  and  recurrent  pulses  20  cycles  to 
20  KC 

•  External  synchronization  0  to  20  KC  from  almost  any  waveform 

•  Direct  reading  Recurrence  Rate  Meter,  20  cycles  to  20  KC 

•  Pulse  duration  continuously  variable  and  calibrated  from  0.1  to  50 
41  seconds 

•  Rise  and  decay  times  less  than  0.03  4i  seconds,  10%  to  90%  amplitude 

•  Position  continuously  variable  and  calibrated  from  50  4i  seconds  ad¬ 
vanced  to  50  41  seconds  delayed  with  respect  to  synch  output  trigger 

•  Amplitude  1  to  100  volts  open  circuit,  positive  or  negative,  driving 
impedance  50  ohms 

•  Amplitude  control  isolated  from  un-terminated  DC  coupled  output  for 
maximum  flexibility 

•  Maximum  average  load  current  0.1  amperes  automatically  limited 


the  Langevin  Mfg.  Corp.,  New  York 
City.  He  will  direct  all  engineering 
activities  of  that  concern,  manu¬ 
facturers  of  broadcast  and  sound 
systems,  audio  equipment  and 
transformers. 

Mr.  Dean  was  associated  with 
General  Electric  Co.  for  eleven 
3’ears  prior  to  joining  the  Langevin 
organization  on  Nov.  1.  Since  1945 
he  has  been  audio  facilities  project 
engineer  in  the  broadcast  engineer¬ 
ing  section  of  GE  at  Electronics 
Park.  During  the  war  years  he  was 
in  the  radio  transmitter  engineer¬ 
ing  department  where  he  did  de¬ 
velopment  work  on  high-power 
transmitters  and  military  radio 
equipment. 


MANUFACTURERS  OP  ELECTRONIC  INSTRUMENTS  AND  PRODUCTION  TEST  EQUIPMENT 


Resonant  Moves  to  New 
Quarters 

Open  for  business  in  its  new  Bel¬ 
mont,  Calif.,  home  is  the  Resonant 
Co.,  subcontractor  for  Dalmo 
Victor,  of  San  Carlos,  Calif.,  in  the 
manufacture  of  microwave  com¬ 
ponents.  The  new  plant  covers  a 
31,000-sq  ft  area. 


Zenith  Appoints  Associate 
Director 

Robert  Adler,  a  member  of  the  cor¬ 
poration’s  research  division  since 
1941,  has  been  appointed  associate 
director  of  research  for  Zenith 
Radio  Corp.,  Chicago,  Ill. 

During  the  past  eleven  years 
Adler  has  been  responsible  for 
numerous  contributions  to  the  ad- 
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vancement  of  the  electronics  indus¬ 
try  and  the  improvement  of  com¬ 
munications  equipment  used  by  the 
armed  services. 

One  of  the  most  significant  is  the 
gated-beam  tube  for  television, 
which  represents  an  entirely  new 
concept  in  the  field  of  vacuum  tubes. 
The  use  of  this  tube  has  greatly 
simplified  the  sound  system  in  tv 
receivers,  markedly  improving  re¬ 
ception  by  screening  out  certain 
types  of  sound  interference  while 
lowering  the  cost  of  the  sound 
channel. 

He  was  also  instrumental  in 
originating  and  developing  a  syn¬ 
chronizing  circuit  that  permits 
better  picture  stability  even  in 
fringe  areas  of  tv  reception. 

Fontaine  Rejoins  Bendix 

Raymond  P.  Lansing,  vice-presi¬ 
dent  and  group  executive  in  charge 
of  six  eastern  divisions  of  Bendix 
Aviation  Corp.,  has  announced  the 
appointment  of  A.  P.  Fontaine  as 
staff  assistant. 

Fontaine,  recently  vice-president 
and  general  manager  of  Consoli¬ 
dated  Vultee  Aircraft  Corp.  and 
previously  with  Bendix  in  1944-46, 
returns  to  the  company  to  help  di- 


A.  P.  Fontoiii* 

rect  vastly  expanded  operations  in 
aircraft  control,  navigation  and  in¬ 
strument  equipment,  electron  tubes, 
ignition  systems,  meteorological  in¬ 
struments,  precision  electrical  units 
and  many  other  products.  These  op¬ 
erations  at  six  of  Bendix’  17  manu¬ 
facturing  divisions  embrace  nearly 
half  the  company’s  40,000  em¬ 
ployees. 


There’s  More  to  a 
Good  Filter  Than 
Meets  the  Eye! 


All  of  these  66  parts  are  from  a  single 
B&W  Toroidal-coil  t3rpe  discriminator 
only  18/4"  square  by  3t/4"  long  exclu¬ 
sive  of  terminals! 

Throughout,  the  job  is  one  calling 
for  precision  components  plus  a  wealth 
of  engineering  “know  how”  in  pro¬ 
ducing  and  assembling  them  for  max¬ 
imum  pierformance  and  effectiveness. 

Like  all  other  B&W  Special  Com¬ 
ponents,  the  one  illustrated  here  was 
designed  and  produced  for  a  specific 
application— in  this  instance  a  critical 
military  use. 


FILTERS 

In  addition  to  "toilor-mado” 
diKriminotors,  S  &  W  effort  O 
comploto  lino  of  porformonco- 
proved  ffitori  inciwding  high, 
pou,  low'pott,  bond-pots  and 
bond  tupproition  typot. 


TOROIDS 

saw  Toroidal  Colit  of  vari¬ 
ous  ttylot  and  titot  oro  avail- 
oblo  in  o  wido  rongo  of 
inductonco  voluot  in  open, 
thioldod,  pottod  and  hormoti- 
colly  toolod  typos. 
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Radio  Spectrum 
Conservation 

Report  of  the  Joint  Technical  Ad¬ 
visory  Committee,  IRE-RTMA.  Mc¬ 
Graw-Hill  Book  Co.,  New  York,  19 5t, 
220  pagea,  $5. 

Anyone  who,  during  the  past  25  or 
30  years,  has  watched  the  radio 
spectrum  grow  in  extent  but  be¬ 
come  parceled  out  piecemeal  as  cir¬ 
cumstances  demanded  will  read  this 
excellent  survey  with  mixed  feel¬ 
ings,  In  the  first  place  he  will  hope  ! 
to  find  strong  language  applied  to 
our  methods  of  conserving  a  nat¬ 
ural  resource  which,  having  an 
infinite  life,  has  limited  boundar¬ 
ies;  and  secondly,  he  will  have  a 
feeling  of  relief  that,  at  last,  a  calm, 
dispassionate,  objective  survey  of 
this  type  has  been  made.  In  his 
hope  for  excoriation,  the  reader 
will  be  disappointed  but  he  will  not 
be  deprived  of  the  pleasure  of 
thinking  what  he  would  have  said 
had  he  the  chance  1  As  befits  engi¬ 
neers  dealing  with  the  facts  of  na¬ 
ture,  this  report  is  restrained,  it  is 
thorough,  and  should  be  the  prop¬ 
erty  of  all  who  have  anything  to  do  ^ 
with  the  communication  spectrum,  i 
The  book  is  remarkably  easy  to 
read,  couched,  as  it  is,  in  layman’s  | 
language  for  the  most  part.  Where  | 
the  going  is  rough,  the  layman  can  ! 
skip  into  easier  reading.  This  ; 
means  that  non-technical  adminis- ' 
trators  and  legislators  can  get  a 
judicial  point  of  view  on  a  matter 
of  utmost  importance  and  urgency. 
For  if  we  continue  to  hand  out 
channels  without  due  regard  to 
their  properties  for  the  services 
intended,  the  next  step  will  have  to 
be  taken — those  who  do  not  make 
the  best  use  of  their  franchises  will 
have  to  be  a  ousted — a  job  that  no 
one  wants  and  few  would  under¬ 
take. 

In  five  chapters,  much  informa¬ 
tion  is  packed.  The  first  deals  with 
the  history  of  the  allocation  of  the 
radio  spectrum,  then  follows  a  long 
and  very  important  chapter  on  the 
propagation  characteristics  of  the 
spectrum  which  is  divided  into  five 
reasonable  portions  whose  charac¬ 
teristics  are  relatively  similar ;  next 
an  ideal  approach  to  the  allocation 
problem,  a  critique  of  present  allo- 
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McGraw-Hill  Mailing 
Ush,  uted  by  leading  manu¬ 
facturers  and  industrial  serv¬ 
ice  organizations,  direct 
your  advertising  and  sales 
promotional  enorts  to  key 
purchasing  power.  They 
offer  thorough  horizontal 
and  vertical  coverage  of 
major  markets,  including 
new  personnel  and  plants. 
Selections  may  be  made  to 
fit  your  own  special  require¬ 
ments. 


You'll  be  well  repaid  by  get¬ 
ting  the  facts  on  a  special 
group  of  Pure  Ferric  Oxides, 
developed  by  Williams  es¬ 
pecially  for  use  in  the  manu¬ 
facture  of  ferrites. 

Williams  Ferric  Oxides  analyze 
better  than  99%  FejOi.  They 
contain  a  minimum  of  im¬ 
purities.  They  are  available  in 
a  broad  range  of  particle  sizes 
and  shapes.  Among  them, 
we're  certain  you'll  find  one 
thafs  "just  right"  for  your 
requirements.  The  proper  ap¬ 
plication  of  Ferric  Oxides  to 
the  manufacture  of  Ferrites  is 
our  specialty. 

Tell  us  your  requirements... 
we'll  gladly  send  samples  for 
test.  Chances  are  good  that 
our  Ferric  Oxide  "Know  How" 
can  save  you  considerable  time 
and  money.  Address  Dept.  25, 
C.  K.  Williams  &  Co.,  Easton,  Pa. 


New  names  are  added 
to  every  McGraw-Hill  list 
daily.  List  revisions  are 
made  on  a  twenty-four  hour 
basis.  And  all  names  are 
guaranteed  accurate  within 
two  per  cent. 

In  view  of  present  day 
difficulties  in  maintaining 
your  own  mailing  lists,  this 
efficient  personalized  service 
is  particularly  important  in 
securing  the  comprehensive 
market  coverage  you  need 
and  want.  Ask  for  more 
detailed  information  today. 
You'll  probably  be  surpris^ 
at  the  low  over-all  cost  and 
the  tested  effectiveness  of 
these  hand-picked  selections. 
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GALBRAITH 

OUTDOOR 

SPEAKERS 

All  bronze  housings,  complete 
with  mounting  brackets,  15" 
horn  diameter,  double  re-entrant 
type.  Frequency  response  from 
400  to  over  6000  cycles.  Thor¬ 
oughly  weatherproof.  Powered 
with  Alnico-V-Plus  driver  unit, 
U.  S.  Coast  Guard  approved 
made  by  specialists  in  the  man¬ 
ufacture  of  Marine  equipment 
and  Controls,  Emergency  Loud¬ 
speaker  Systems,  Public  Ad- 
diress  Systems,  Music  Broadcast 
Systems  and  Docking  and  Nav¬ 
igating  Systems. 

C.  C.  GALBRAITH  &  SON 
ELECTRIC  CORP. 

450  Ave.  of  the  Americas 
New  York  ll.N.Y. 


DIGITAL  COMPUTER  ENGINEERS 

ELECTRICAL  ENGINEERS  and  PHYSICISTS 
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HERMETIC  SEALS 

•  Vacuum  Tight  —  Glass  to  Metal 

•  Standard  Types  from  Stock 

•  Special  Designs  to  Fit  Your  Product 

•  Write  or  Call  for  Full  Information 


Representafives: 

PAUL  D.  AARON  1 20  Liberty  St.,  New  York  8.  N.  Y. 

J.  R.  GASTON  CO.  213  Locust  St.,  Harrisburg,  Pa. 

or  618  N.  Calvert  St.,  Baltimore,  Md. 

SCIENTIFIC  ELECTRONIC  LABS,  INC. 

266  Bergen  St.  Bigelow  8-6553  Newark  8,  N.  J. 
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e  2"Diamgtgr 
e  4  Watts  Fully  Enclosed 

•  10  to  200,000  Ohms  Accuracy 
up  to  1% 

e  Linearity  up  to  0.3% 
o  Non  Linear  Windings 

•  360*  (Continuous)  Mechanical 
Rotation 

e  320*  Electrical  Rotation 

•  Tops  os  Roquirod 

o  High  Rosolulion  1,(X>0,000 
Cyclos  Oporational  Lifo 
o  Procious  Motal  Contacts 
o  low  Torquo  1  os.  inch 
o  Contorloss  Ground  Stoinloss 
Stool  Shafts 

o  Boll  Boorings  to  Spociol  Ordor 

•  Single  or  Gongod  Units 

•  Sorvo  Typo  Mounting  or  Single 
Hole  Threaded  Bushing 

e  Numerous  Shaft  Designs 
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cations  and,  finally,  a  chapter  on  the 
dynamic  conservation  of  spectrum 
resources.  An  extensive  bibliog¬ 
raphy  and  an  appendix  containing 
the  charter  of  JTAC  complete  the 
book, 

A  highly  recommended  report  of 
an  important  public  service  under¬ 
taken  by  busy  men,  this  book  could 
be  made  the  basis  for  an  excellent 
study  course  in  allocations,  if  such 
a  course  were  ever  contemplated. 
— K.H. 
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Electrodynamics 

Lectures  on  Theoretical  Physics,  Vol. 
III.  By  ArnoU)  Sommerfeld,  Uni¬ 
versity  of  Munich.  Translated  by 
Edward  G.  Ramberg.  Academic  Press 
Inc.,  New  York,  371  pages,  1962,  $6.80. 

The  Third  volume,  “Electrodynam¬ 
ics,”  of  Arnold  Sommerfeld’s  “Lec¬ 
tures  on  Theoretical  Physics,”  has 
now  been  translated  into  English. 
The  reputation  of  Sommerfeld  is 
too  widespread  to  require  biograph¬ 
ical  introduction.  His  translator, 
Mr.  Ramberg,  has  spent  most  of  his 
life  in  the  United  States  and  is 
eminently  qualified,  having  been 
awarded  the  degree  of  Ph.  D.  in 
Physics  by  the  University  of 
Munich. 

The  subject  of  this  volume  is 
Maxwell’s  equations,  presented 
from  the  viewpoint  of  Hertz  and 
extended  to  their  more  general  im¬ 
plications  as  far  as  the  theory  of 
relativity,  matter  and  energy. 
Among  the  other  philosophers 
whose  approaches  are  followed,  the 
outstanding  are  Einstein,  Lorentz, 
Minkowski  and  Schwarzschild. 

In  general,  the  first  half  of  the 
book  (Parts  I  &  II)  is  devoted  to 
an  axiomatic  development  of  classi¬ 
cal  electromagnetic  theory  from 
Maxwell’s  equations,  while  the  sec¬ 
ond  half  (Parts  III  &  IV)  deals 
with  the  generalizations  and  ex¬ 
tensions  thereof  following  the 
theory  of  relativity.  Dimensional 
analysis,  the  historical  origins  of 
physical  concepts,  and  the  limita¬ 
tions  of  these  concepts  as  valid  de¬ 
scriptions  of  the  universe  are 
critically  examined.  The  book  may 
be  read  separately  from  the  rest  of 
“The  Lectures,”  to  which  only  oc¬ 
casional  reference  is  made,  prin- 
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MEASURES  CAPACITANCE,  RESISTANCE,  INDUCTANCE,  INSULATION  RESISTANCE,  THE 
TURN  RATIO  OF  TRANSFORMERS,  DC  LEAKAGE  CURRENT  OF  CAPACITORS,  DISSIPA¬ 
TION  FACTOR  "D"  AND  STORAGE  FACTOR  "Q" 


10  MMFto  1100  MFD 

1  OHM  to  11  Megohms 

100  Microhenries  to  110  Henries 

insulation  Resistance  Up  to  10,000 
Megohms 

Turns  Ratio  .01  to  110 

DC  Voltage  for  Polarizing  Electro- 
lytics  0-500  V 

Meter  Measures  Polarizing  Voltage 
and  Leakage  Current 
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SMALL  SIZE  -  LIGHT  WEIGHT  -  HIGH  ACCURACY 
FOR  COMPLETE  CONSTRUCTION  DETAILS  AND 
PERFORMANCE  DATA  WRITE  FOR  BULLETIN  SOD 


The  CLOUGH  BRENGLE  CO. 

6014  Broadway  Chicago  40,  III. 


Wont  more  infermotiont  Uw  post  cord  on  last  pogo. 


January,  1953  —  ELECTRONICS 


(continiMd) 


NEW  BOOKS 


cipally  for  mathematical  justifica¬ 
tion. 

The  Maxwell  equations  are 
specialized  for  static  fields  and 
some  elementary  problems  of  elec¬ 
trostatics  and  magnetostatics  are 
treated.  The  discussion  of  circuit 
theory  is  brief  but  its  relation  to 
the  field  theory  is  well  stated.  The 
8ection.s  on  general  electromagnetic 
fields  includes  an  extensive  treat¬ 
ment  of  “wave  fields  of  cylindrical 
symmetry”.  Sommerfeld’s  original 
solutions  to  the  problems  of  propa¬ 
gation  over  a  conducting  plane  and 
along  a  straight  wire  are  given  as 
follows : 

Parts  III  and  IV  deal  with  the 
invariance  of  Maxwell’s  equations 
in  four  dimensions  and  the  special 
theory  of  relativity.  The  Lorentz 
force  is  derived  in  a  natural  way. 
Application  is  made  to  the  behavior 
of  a  single  electron.  Minkowski’s 
equations,  which  are  Maxwell’s 
equations  for  moving  media,  are 
developed  and  analyzed.  Special 
topics  of  the  general  theory  of  rela¬ 
tivity  are  discussed  briefly. 

A  set  of  rather  formidable  prob¬ 
lems  is  appended.  As  the  .solutions 
to  the.se  problems  are  given  in  de¬ 
tail,  they  form  a  supplement  to  the 
text. 

Special  attention  is  paid  to  the 
philosophy  of  various  systems  of 
units.  The  MKS  rationalized  sys¬ 
tem  is  generally  employed,  occas¬ 
ionally  with  suffixes  Q  for  coulomb 
(electric  pole  strength)  and  P  for 
magnetic  pole  strength,  where  the 
author  feels  the  need  for  these  re¬ 
strictions.  The  reader  appreciates 
the  author’s  continual  effort  to  pur¬ 
ify  concepts  and  to  clarify  termi¬ 
nology  ;  the  term  “wave  resistance” 
is  an  example  of  the  commendable 
results. 

The  organization  of  the  book  is 
somewhat  loose.  This  is  sometimes 
disturbing,  and  detracts  from  the 
readability  and  the  reference  value 
of  the  text.  On  the  other  hand,  the 
frequent  discursions  are  enlighten¬ 
ing  in  themselves,  and  impart  a 
freshness  uncommon  in  textbooks. 
Many  well  labeled  figures  illustrate 
the  text.  The  notation  has  been  re¬ 
vised  to  correspond  to  current 
American  practice,  with  minor  ex¬ 
ceptions.  The  use  of  the  dot  to 
represent  differentiation  (either 
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^  maintain  voltage  output 


Tested  with  input  voltpM 
varying  plus  or  minus  1S% 
from  normal  and  tempera¬ 
tures  ranging  from  10°  to 
104*  F,  standard  Raytheon 
Voltage  Stabiliiers  main- 
toined  output  from  IIS. I  to 
114.6  volts,  or  a  change  of 
only  O.S  volts.  Under  the 
same  conditions  ordinary 
voltage  regulators  voried  os 
much  as  2  volts. 


Compare  the  performance  of  Raytheon  magnetic 
Voltage  Stabilizers  with  any  other  make.  You’ll  find 
at  least  ten  good  reasons  why  they  guarantee  better, 
more  reliable  operation  of  any  electrical  or  electronic 
equipment.  All  models  are  compact,  light  in  weight 
and  ruggedly  built  with  no  moving  parts  to  wear  out. 

Raytheon  Voltage  Stabilizers  rated  from  IS  to  2000 
watts  are  carried  in  stock  by  125  parts  distributors 
strategically  located  from  coast  to  coast.  Custom* 
engineered  units,  ranging  from  5  to  10,000  watts  are 
also  available  for  military  or  commercial  applications. 


Write  for  complete  information 


RAYTHEON 

MANUFACTURING  COMPANY 

EQUIPMENT  SALES  DIVISION 

DIPT.  6270-A,  WALTHAM  S4,  MASSACHUSiTTS 
MSmCT  OPFICCS:  aOSTON.  NfW  TOM.  CIEVUAM).  CMCaCO.  NEW 
ORLEMIS.  LOS  MQEIES  (MTILMINGTON).  SAN  NUMCISCO,  SEATTU 
MTLMUTHNUL  DIVISION:  19  RECTOR  ST.,  NEW  YORK  CITY 

KAnnioN  noDuas  iNciuot,  wei.dpowf.r*  weidcm 

yoliniie  Mnbiliicrt  (rcguUion);  Tran>fi>rn«en;  Sonic  oncil. 
latort  for  Inbornlory  mcarchi  Standard  control  knobai 
Electronic  calculator*  and  compulcrti  Radio,  icIcvUion,  tub* 
miniature  and  (pecial  purpoac  tube*  and  other  electronic 
equipment.  eReg.  0.  S.  Pot.  Off. 


and  performance  data. 

TESTS  PROVE 
10  POINTS  OP 
■1  RAYTHEON 
SUPERIORITY 

1  Deliver  occur  of*  AC  velloga 
•  wilfiin  ±!6S 

4  Stobiliie  output  with  more 
procitien 

3.  Regulota  belter  ot  full  load 

4  Hold  up  better  under  over* 
•  load 

K  Better  no-leod  to  full-load 
tf*  regulation 

e  Accept  wider  Input  veltoga 
••  range 

7  Let*  voltage  change  a* 
'  *  unit*  heol  up 

8  let*  change  In  output  a* 
*  frequencie*  fluctuate 

9Smoller,  lighter,  more  com* 
*  pact,  no  moving  port* 

J  10.  Coil  let*  la  operota 
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GRIES  DIE  CASTINGS  GIVE  YOU 
TINY  PARTS  LIKE  THESE  IN 


COMPUTE  OPERATION 


Conpar*  GRC  line  alloy  die  coitings  wlHi  small  Mrts 
producod  by  othet  motbods.  Sot  bow  Grits  compkttly 
tinisbtd  parts  sove  you  timo,  labor,  menty.  Dio 
cast  in  ont  bigb-spttd  operation,  tboy  open  broad 
opportunittes  for  your  new  design  and  product  ideas. 
GRC  otters  tost  Mlivery  et  100,000  plMs 
to  many  millions.  Write  today  tor  bulletin 
and  samples.  Send  prints  tor  quotations. 

Mamrtocturors  ot  Small  Catlings  Ixclutivaly  I 


100  Willow  Avt.,  New  York  54.  MOtt  Haven  5-7400 


Americt’s 
Forenott 
PRODUCEBS 
Of  Tiny  Die 

CuUnfi 


Smallness  Unlimited 
Max.  Wt.  Vk  ox. 
Max.  Lgtb.  1>A" 


ROTARY 
ELECTRICAL 
EQUIPMENT 

....  designed  to  meet 
your  specifications 

Tbe  precision  engineered  permanent  mag¬ 
net  type  motor  shown  above  is  typical  ot 
tbe  many  special  solutions  provided  by 
EEPCO  engineers  tor  tougb  military  and  In- 
C  ..II  AA  a.  A*  dustrial  applications.  Tborougbly  tiold  tested 

small  motor  or  (sonorotor  and  proved,  tbls  motor  performs  sotistoc- 

■e  ...  .V  torily  under  tbe  most  extreme  conditions  ot 

Permanent  Magnet  Type  service. 

Whether  your  power  problem  relates  to  a 
highly  developed  radar  unit  or  an  industrial 

Bw  eutrmms  kali  k...!.. _ ...  Control  device,  EEPCO'S  reseorch  and  de- 

ow  current  consumption  ball-bearing  motor  velopment  engineering  tacilities  are  avoilable 

r  generator  os  a  motor:  1/125  H.P.  at  6000  to  you.  Because  ot  our  specialixed  experience 

PM  continuou:  duty.  At  a  generator;  output  design  and  manutacture  ot  precision 

wotts  at  6000  RPM— S  volt  oer  1000  RPM  equipment,  we  can  often 

.  ,  ,  ,?!:  _  •  «•»«  finding  the 

iimensiont  1  29/32  x  IVi  x  1  15/100.  Two  most  practical  answer  for  you. 

Iher  standard  models  in  production.  ^  eetablished, 

you  can  count  on  EEPCO'S  manufacturing 
skill  to  produce  the  eauipment  you  need 
U/.I*.  ia.  .a.  I  1  .  .1  “"‘“fPO”®**.  unvorying  quality.  What- 

Wrlta  far  catalog  Information.  ever  your  power  problem — simple  or  com¬ 

plex — EEPCO  engineers  will  welcome  the  op- 
portunity  to  work  with  you. 

ELECTRO  ENGINEERING  PRODUCTS  CO. 

609  WIST  LAKE  STRUT.  CHICAGO  10.  ILLINOIS 


Low  current  consumption  ball-bearing  motor 
or  generator  at  a  meter:  1/125  H.P.  at  6000 
RPM  continuou:  duty.  As  a  generator;  output 
4  watts  at  6000  RPM— 5  volt  per  1000  RPM. 
Dimensions  1  29/32"  x  1H"  «  I  15/100.  Two 
other  standard  models  in  production. 


Writa  for  catalog  Information. 


total  or  partial)  with  respect  to 
time  is  to  be  regretted.  The  ar¬ 
rangement  of  the  table  of  symbols, 
and  its  lack  of  several  minor  sym¬ 
bols,  again  lowers  the  ready  refer¬ 
ence  value. 

The  prerequisites  for  the  reader 
are,  at  least,  a  well  rounded  back¬ 
ground  of  classical  physics  with 
emphasis  on  electromagnetics,  and 
a  mathematical  preparation  through 
vectors  and  tensors,  as  far  as  an 
introduction  to  the  special  func¬ 
tions  of  Bessel,  Hankel  and 
Mathieu. 

Sommerfeld’s  presentation  is  in 
the  form  of  a  philosophical  treatise 
rather  than  a  textbook  or  reference 
handbook.  Each  topic  usually  re¬ 
ceives  just  enough  attention  to 
cover  the  basic  principles,  stopping 
short  of  the  simple  concepts,  the¬ 
orems,  rules  and  design  formulas 
of  recent  years.  Therefore  it  is 
best  adapted  for  side  reading  by  the 
advanced  student  of  physics  and 
electromagnetics. — 

Walter  K.  Kahn  and  Harou)  A. 
Wheeler,  Wheeler  Laboratorien, 
Great  Neck,  N.  Y. 


Technical  Reporting 

By  Joseph  N.  Ulman,  Jr.,  Masaachu- 
aetta  Inatitute  of  Technology.  Henry 
Holt  Co.,  New  York,  N.  Y.,  19.52, 
290  pagea,  $4.75. 

As  AN  editor  who,  in  nearly  thirty 
years  of  technical  publishing,  has 
read,  edited,  rejected  with  regret, 
published,  listened  to  and  written 
literally  thousands  of  technical  re¬ 
ports  and  papers,  far  too  many  of 
which  w'ere  dull,  or  too  long,  or 
written  wrong-end-to,  or  just  plain 
awful  for  any  number  of  reasons, 
this  reviewer  unhesitatingly  recom¬ 
mends  this  book  to  technical  people 
whether  they  be  students  or  Ph.D’s 
with  a  long  record  of  accomplish¬ 
ment  behind  them.  For  the  facts 
are  that  engineers  and  scientists  do 
not  take  with  enough  seriousness 
the  importance  of  being  able  to  tell 
others  about  their  work.  They  do 
not  seem  to  realize  that  oral  and 
written  reports  of  their  work  are 
their  salestalk;  that  advancement 
in  their  job  or  their  profession  often 
depends  upon  a  simple,  concise, 
easy-to-understand  description  of 
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SLIDE  RULE  USERS! 


k  k  k  L 


PRESSES 


INSURE  ACCURA-SEE! 


P.  E.  G.  Duplex  Magnifier,  with  genuine 
precision-ground  gloss  lenses,  gives  ac¬ 
curately-magnified  readings  on  both 
faces  of  duplex  rule,  without  having  to 
remove  and  reverse  mognifier.  Folds  to 
fit  scratch-proof  chamois  case. 

Save  your  eyes 
Send  for  your 
P.E.G.  Duplex  Magnifier 
today I 

Order  by  width  of  rule. 


P.E.G.  DUPLEX  MAGNIFIER 


Pocket  slide  rule  size . $2. SO 

fmogniftes  3X) 

Standard  rule  sizes  (magnUy  2t/iX) 


I  15/16  in. 
1  S/I  in. 

I  9/16  in. 

1  3/S  in. 


16  in.  order  #  1 . 3.50 

in.  order  #  2 . 3.50 

6  in.  order  it  3 . 3.50 

in.  order  it  4 . 3.50 

Send  check  or  money  order  to 
manufacturer's  representative: 


FLATTO  Mgt.  Co. 

70  W.  40  ST.,  N.  Y.  18,  N.  Y. 


ELECTRONIC  SHIELDING 

it 4  it^t  / 


[AIR  OR  SPRING  RETURN! 
Completely  Flexible 

AIR-MITI  now  SHpplioi  solid  stool  upright  columns 
in  any  lengths  roguirod  to  givo  you  those  impor¬ 
tant  flosibility  foaturos: 

1  Normal  ram  cloaranco  of  0"  to  6"  may  bo  in- 
creased  to  any  clearance  required  for  special 
application. 

2  Supplementary  or  replacement  cylinders  with  ony 
ram  stroke  required  ore  available  for  quick,  easy 
mounting  on  some  brackets. 

3  Rapid  socket  wrench  adjustment  cylinder  bracket 
swivels  for  perfect  alignment  with  work. 

Presses  are  available  in  Vo,  V»,  Vo  and  1  ton  capaci¬ 
ties — for  staking,  riveting,  marking,  punching  and 
similar  operations. 

Write  for  complete  catalog  of  Air- Arbor  Presses  and 
single  and  double  acting  Air  Cylinders. 


AIR-MITE 

441 7-E  West  Carroll  Ave., 
Chicago  24,  III. 


Tii! 


Tips  form  the  TOPS  in  engineering 
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what  they  have  been  doing.  And 
anyone  who  has  had  the  humiliat¬ 
ing  experience  of  losing  credit  for 
an  accomplishment  simply  because 
he  did  not  write  up  his  notebook 
with  completeness  as  well  as  with 
clarity  knows  the  value  of  good 
writing. 

It  is  all  in  this  book — the  fine 
points,  the  mechanics — how  to 
write  lab  reports,  technical  papers, 
memos  and  job-seeking  letters, 
visual  means  for  presenting  infor¬ 
mation,  and  how  to  deliver  a  talk 
that  will  keep  your  audience  awake 
as  well  as  inform  them  on  a  highly 
technical  subject.  The  do’s  and 
don’t  are  set  forth  in  a  way  anyone 
can  read,  enjoy  and  learn  from. — 
K.H. 


METAL  FILM  TYPE 

1%  TOLERANCE 
for 


Under  Severe  Conditions 


IN  AMBIENT  TEMPERATURES 

from  125*  C.  to  -65*  C. 

AT  FULL  RATED  LOAD 

up  to  100*  C.  ambitnf. 

IN  HIGH  RELATIVE  HUMIDITY 

/•»  than  1%  chonp*. 

TEMPERATURE  COEFFICIENTS 

under  0.03%  per  degree  C. 

VOLTAGE  COEFFICIENTS 

less  than  0.0005%  per  volt. 

DURABLE  — Remain  stable  over  long  periods. 
Difficult  to  damage  by  rough  handling. 


Available  for  use  in 
equipment  for  the 
U.  S.  Government  in 
I  watt  size  in  values 
from  1000  ohms  to 
1.0  megohm. 


Harmonics,  Sidebands,  and 
Transients  in  Communica¬ 
tion  Engineering 


By  C.  Louis  Cuccia.  McGraw-Hill 
Book  Co.,  New  York,  1952,  465  pages, 
$9.00. 


COLORADO  SPRINGS,  COLORADO 


This  book  summarizes  under  one 
cover  the  use  of  practically  all  the 
mathematical  tools  with  which 
every  practicing  communications 
engineer  should  be  familiar.  The 
text  is  written  in  such  a  fashion 
that  it  is  easily  usable  by  any 
graduate  from  a  recognized  engi¬ 
neering  college.  It  is  an  excellent 
textbook  for  an  undergraduate  or  a 
graduate  course  which  is  con¬ 
structed  around  its  content. 

The  mathematical  tools  are  pre¬ 
sented  in  the  first  four  chapters 
covering  Functions  of  a  Complex 
Variable,  Trigonometric  and  Com¬ 
plex  Fourier  Series,  Fourier  Trans¬ 
forms,  and  Laplace  Transforms. 
The  development  of  these  tools  is 
the  smoothest,  clearest  and  most 
logical  presentation  the  reviewer 
has  ever  seen  under  one  cover. 
Mathematical  rigor  is  replaced  by 
“horse  sense”  and  physical  reason¬ 
ing.  The  use  of  each  idea  is  more 
than  adequately  illustrated  by  prac¬ 
tical  engineering  problems. 

Chapter  5  through  22  show  the 
applications  of  the  mathematics  to 
the  solutions  of  problems  of  linear 
and  non-linear  networks  and  the 
representation  of  communications 


Mooei  7/ 


ERIQUENCY  RANGE;  5  to  100,000  eyelet. 

WAVE  SHAPE:  Rite  time  leii  than  0.2  miereteeondt  with  negli¬ 
gible  overskeot. 

OUTPUT  VOLTAGE;  Step  attenuator  giving  7S,  SO,  25,  IS,  10, 
S  peak  vollt  fixed  and  0  to  2.5  voitt  eontinuoutly  varioble. 
SYNCHRONIZING  OUTPUT:  2S  volH  peak 

R.  F.  MODULATOR:  S  voitt  maximum  earrier  input.  Tranilation 
gain  it  approximately  unity — Output  impedanee  it  600  ohmt. 
POWER  SUPPLY:  117  voitt,  SO-60  eyelet. 

DIMENSIONS;  7"  high  x  IS"  wide  x  7Vi"  deep,  overall. 
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waves.  Most  of  the  illustrations  | 
are  of  problems  encountered  by  1 
every  communications  engineer.  A  i 
few  are  fictitious  from  the  practical  ^ 
standpoint  but  are  very  useful  for 
illustrating  techniques  of  solution. 

Most  of  the  chapters  are  followed 


MINIATURIZATION 

Thrv  conttani  rasMrch,  Acm*  traniformar  •n9ina«r« 
hav*  dtvalopad  datignt,  Hiot  tav«  peundi  and 
ounces  in  weight  and  provide  long-life  perform¬ 
ance.  We  build  miniature  transformers  by  the  thou¬ 
sands,  each  individuaily  performance  tested. 


by  groups  of  excellent  problems 
which  range  in  difficulty  from  the 
“Substituting  in  the  formula  type” 
to  those  requiring  a  real  engineer¬ 
ing  insight.  Throughout  each 
chapter  is  scattered  a  bibliography, 
listing,  in  most  cases,  the  works  of 
the  communication  pioneers. 

The  reviewer  has  found  a 
phenomenally  small  number  of  mis¬ 
takes  and  no  blunders  in  the  text. — 
Charles  A.  Hachemeister,  Asso¬ 
ciate  Professor  of  Electrical  Engi¬ 
neering,  Polytechnic  Institute  of 
Brooklyn. 


PRESSURIZED  SEAL 

Horo  is  a  transformor  design  with  terminals  sealed 
under  pressure  with  a  resilient  sieeve  that  accom¬ 
modates  expansion  and  contraction  of  temperature 
changes. 


PLASTIC  COATING 

This  is  one  of  a  number  of  ways  that  piastic  has 
been  adapted  to  seai  transformers  or  individual 
coils  for  service  in  humid  atmospheres  or  under  con¬ 
ditions  which  breed  fungi. 


Aflvanoed  Antenna  Theory 

By  S.  a.  Schixkunoff,  John  Wiley 
&  Sons,  216  pages,  $6.50,  1952. 


ACME  ELECTRIC  CORPORATION 

311  WATEI  STREET  •  CUBA,  NEW  YORK 

IN  CANADA:  ACME  ELECTRIC  CORPORATION  LTD. 
SO  NORTH  LINE  ROAD  •  TORONTO,  CANADA 


This  recent  book  by  Dr.  Schel- 
kunoff  is  an  advanced  treatment  of 
certain  phfises  of  antenna  theory. 
The  author  assumes  that  the  reader 
has  a  fair  degree  of  mathematical 
maturity  so  that  the  book  will  be  of 
interest  mainly  to  those  engineers 
who  have  an  adequate  mathematical 
background. 

After  an  introductory  chapter  on 
spherical  waves,  the  second  chapter 
concerns  itself  with  the  mode  theory 
of  antennas.  This  chapter,  which 
constitutes  more  than  a  third  of 
the  book,  treats  the  method  of  an¬ 
tenna  analysis  which  was  origi¬ 
nated  by  Dr.  Schelkunoff.  In  addi¬ 
tion  to  discussing  the  well-known 
problems  of  the  conical  antenna  and 
the  spherical  antenna,  such  prob¬ 
lems  as  the  end-fed  antenna  and 
the  problem  of  a  current  element 
above  a  circular  ground  plane  of 
finite  size  are  also  treated.  The 
chapter  closes  with  a  discussion  of 
waves  on  thin  wires.  There  is  a 
very  interesting  physical  explana¬ 
tion  of  the  formation  of  plane 
waves  on  parallel  wires  and  of  the 
radiation  loss  at  the  ends  of  the 
wires. 

Chapter  3  is  a  discussion  of  the 


I.D.E.A.,  Inc.,  is  looking  for  a  design  engineer  , 

Someone  who  would  like  to  moke  Indionopoli .  -us 
permanent  home— who  would  like  to  work  for  a  young, 
forward  looking  compony  that  is  already  the  leader 
in  its  field.  If  you  ore  that  man,  address  full  information 
,  about  yourself  to-.  R.  A.  AAorris,  Chief  Engineer, 

I.D.E.A.,  Inc.,  7900  Pendleton  Pike,  Indianapolis  26. 
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Cut  production  cost*  —  spood  operations,  by  spocUylng  BIRNBACH 
•—  your  roUobl*  Source  oi  Supply  for  all  requirements  in  Radio,  Tele¬ 
vision.  and  Electronic  Components.  Accessories.  Wire  and  Cables. 


COMPLETE  WAREHOUSE  STOCKS  ^ 


FOR  PROMPT  DlLIViRY 


•  Cevt.  Spec.  Hoekup  Wire 
JAN-C-76  SRtll-SRNV  Plastic 
WL-fstnided  Nylon  jacket 
Aircraft  Wire— Nylon  Jacket 
10S*  C.  UL  Approved 
JAN-C-7R  WL-«lau  Braid 

•  Multiconductor  Rubber  Covered 
Cablet,  shielded,  unshielded 


#  Shielded  Wires 

a  Insulated  Hardware 
a  f  lups,  Jockets,  Sockets 
a  Test  Leads,  Switches 

•  Insulators,  SteotIte  and  Ceramic 
e  Terminal  Strips 


•  Tinned  and  Bare  Wire 

•  Mopnet  Wire 

•  Heavy  Fermver  Wire 

•  Vinyl  Istruded  end  Radio  Grode 
Tublnp 

Quality  Products  for  the 

Fleet  ranks  Industries  since  1923 
WRITE  FOR  CATALOG  S3-E 


BIRNBACH 

RADIO  CO.  Inc 

145  HUDSON  STREET  NEW  YORK  13. N  Y. 


I 


RUGGED  CONSTRUCTION  FOR 
SUPERIOR  PERFORMANCE 


•  Copper  —  cadmium  —  dichromate  fin¬ 
ished  case. 

•  Black  satin  onodised  aluminum  beseL 

O  Excellent  shleldinq  due  to  case  mate¬ 
rial  and  construction. 

•  Double  strenqth  dear  qloss. 

•  Gloss  to  metal  seol  under  controlled 
humidity  ond  temperature  conditions. 


O  D'Arsonval  permanent  moqnet  type 
moTemenI  for  DC  oppllcations. 

O  Magnetically  domped,  moving  iron  vane 
type  movement  for  AC  oppllcations. 

O  Available  in  IVi"  square,  2Vii"  ond  3V5" 
round  case  types. 

W  Guoranleed  for  on*  yeor  against  defec¬ 
tive  workmanship  ond  moterials. 


Burlington  "Hermetically  Sealed"  Instruments  ore  designed  to  conform  to  JAN 
and  MIL  spedilcotlons. 


BURLINGTON  INSTRUMENT  COMPANY 
DEPT.  F.13«BURLINGTONs  IOWA 
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theory  of  spheroidal  antennas. 
Chapter  4  is  on  integral  equations 
and  treats  the  basis  for  the  method 
used  by  Hall^n  in  his  theory  of 
cylindrical  antennas.  In  chapter 
6,  the  theory  of  the  cylindri¬ 
cal  antenna  is  further  developed 
and  various  solutions  are  obtained. 
The  last  chapter  on  natural 
oscillations  contains  an  excellent 
discussion  of  equivalent  net¬ 
works.  One  of  the  more  interesting 
points  is  the  network  representa¬ 
tion  of  the  radial  wave  impedances 
which  had  previously  been  used  by 
Chu  to  demonstrate  the  impracti- 
cality  of  super-gain  antennas.  The 
chapter  closes  with  a  discussion  of 
the  resonant  properties  of  thin 
wires. 

A  comprehensive  set  of  problems 
which  will  enable  the  reader  to  test 
his  skill  is  followed  by  a  set  of 
appendices  containing  integrals  and 
numerical  data  useful  in  antenna 
theory. 

The  book  represents  an  excellent 
treatment  of  the  present  status  of 
the  theory  of  dipole  antennas.  As 
such,  the  book  will  prove  valuable 
to  engineers  and  mathematicians 
interested  in  this  branch  of  the 
antenna  field. — Henry  Jasik,  Con- 
suiting  Engineer,  Westbury,  New 
York 


Musical  Engineering 

By  Harry  F.  Olson,  RCA  Labora¬ 
tories.  McGraw-Hill  Book  Co.,  1952, 
S69  pages,  $6.50. 

A  ONE-VOLUME  encyclopedia  on  all 
the  interrelated  elements  that  enter 
into  the  production  and  reproduc¬ 
tion  of  vocal  and  instrumental 
music,  written  from  the  engineering 
viewpoint.  It  should  be  useful,  and 
interesting,  to  all  engineers  in  the 
radio,  sound  picture  and  recording 
field.  Each  engineer  will  have  his 
own  special  interests,  of  course,  but 
the  author,  drawing  from  his  long 
experience  has  placed  a  vast  quan¬ 
tity  of  material  in  his  book,  cover¬ 
ing  virtually  all  aspects.  It  should 
help  to  bridge  the  gap  between  the 
musicians  whose  work  is  largely 
subjective  and  who  have  very  faint 
knowledge  of  the  science,  and  the 
engineer  whose  work  is  purely  ob¬ 
jective  and  whose  knowledge  of  the 
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R  IDEAS 
COUNT  AT 
I  AMERICAN 


fjsTeo  hbrb 


so  ihese^<eaw 


Wa  moka  Tronsforman,  Spot  and  Wira  Intt  Waldan,  Wira  Cattlnp  Moafclnat  and  S04 
othar  itamt.  indhpaniobla  in  your  production.  Ihlar  Inginaara  ora  conitontly  davalaping 
Naw  [quipmant.  It  you  prafor  your  own  datigna,  lat  ua  build  Hiam  tor  you.  Writo  to 
Chorlaa  llalor  who  hoa  aarvad  Tha  Induatry  ovar  32  yaora.  Machinaa  tar  anNril  Radio  Tubaa 
ot  oil  kinda. 


Chorlaa  Eltlar,  Praiidant  and  Foundar  Chorlaa  Eialar,  Jr.,  Vica  Rraaldant 

Joaaph  A.  Morick,  Plant  Monogar 

Howard  F.  KIngdon,  Monogar  ot  Tronitormor  Dopt.,  and  our  antlro  orgoniiotlon  aond 

SEASON^S  GREETINGS  AND  BEST  WISHES 
FOR  THE  COMING  YEAR 

TO  ALL  ot  our  cuatomara  and  trianda  in  tha  Unitad  Stotaa  oa  wall  oa  in  oil  taraign  coun- 
triaa.  Wa  oil  thonk  you  tor  your  potronogo  tor  tha  poat  33  yaora. 


Chorlaa  flalar  tokaa  pJaoawra  In  announcing  thrao  naw  cotologa.  It  you  oro  Intaraatad, 
thay  will  ba  aant  to  you  tor  tha  oaklng. 

1 —  Gloaa  Lothaa  with  holding  dayicaa. 

2 —  High  Tcmparotura  Furnocaa.  A  yary  complata  lina  at  oil  kinda  at  turncKaa 
and  ovona. 

3 —  Turntoblaa  and  Poaitionora  tor  walding,  broiing,  and  aoldorlng,  and  othor 
rotating  dayicaa.  Oyar  100  typaa. 

SPOT  WELDERS  CAMS  TO  YOUR  ORDER  TURNTASLES 


North  American  encourages  advanced 
thinking,  because  they  know  looking 
ahead  is  the  only  way  to  maintain  lead¬ 
ership  in  the  aviation  industry.  That's 
why  North  American  needs  men  of 
vision.  If  you  like  hard  thinking  and 
would  like  to  work  for  a  company  that 
wilt  make  the  most  of  your  ideas,  you’ll 
find  real  career  opportunities  at  North 
American.  North  American  offers  you 
many  extra  benefits,  too. 

North  Ammriean  Extras — 

Salaries  commensurate  with  ability 
and  experience  •  Paid  vacations  • 
A  g^'owing  organization  •  Complete 
employee  service  progrram  •  Cost  of 
living  bonuses  •  Six  paid  holidays  a 
year  •  Finest  facilities  and  equip¬ 
ment  •  Excellent  opportunities  for 
advancement  •  Group  insurance  in¬ 
cluding  family  plan  •  Paid  sick 
leave  •  Transportation  and  moving 
allowances  •  Educational  refund 
program  •  Low-cost  group  health 
(including  family)  and  accident 
and  life  insurance  •  A  company  24 
years  young. 

Writm  Today 

Please  write  us  for  complete  informa¬ 
tion  on  career  opportunities  at  North 
American.  Include  a  summary  of  your 
education,  background  and  experience. 


CAMS  or  ALL  TYPES 


EISLER  ENGINEERING  CO..  Inc 


\  MACHINE 


Qualtty 


Airkanii  DKtrtsic  Eqnipaent 
Eqnipnwnt  Fliiht  Ttsts 
Prtcisiin  Instmmnts 
Asttnutic  Csntrsls 
PropsIsiOR  SystsMs 
Strvo-Mschsnisas 
Airframe  Stsdies 
Radar  Devices 
InstrumestatieR 
Micre  Wave  Techniques 
Metailurfical 
Eiectreplating 
Enfinssring  Planning 


A  Faothar-walght,  fingar-tip-controMaS  handplaca 
(pancil  tita  or  largar)  which  alimlnotat  opor- 
otor  fotioua. 

A  Choieo  of  5  hondpiaca  typai  (oil  initonfly 
Intarchongaobla).  Yoh  fit  tha  handpioca  to 
tha  lob  at  hand. 

A  Extra  good  flaxing  quolltiat  in  tha  tiaxibla 

^  ihott  atiambly  tor  attortloss  manauvarobllity. 

BENCH  OR  HANG  UR  MODELS 
FOR  HEAVY  OR  LIGHT  DUTY 

Alw  flciiiM*  ihatt  taola  attuhaWe  ta  your  own  drill  araai  or  aiatar. 


Um  Faradomi  to  GRIND.  POLISH.  DRILL. 
ROUT.  CARVE.  MILL.  SAW.  SLOT. 
CLEAN.  SAND.  ETCH.  ENGRAVE,  ate.,  ote. 


r  —  —  —  —  —  —  —  —  —  —mail  coupon  for  CATALOG”  —  —  —  ■ 
I  FOREDOM  ELECTRIC  CO.,  Dopt.  S001,  27  Parii  Ploca,  Now  York  7,  N.  Y. 

I  Sand  your  catalog  He.  SOOl,  show-  Noma  . 

I  ing  diHorent  uses  ot  Foredom  Flax-  Address  . 

I  ibit  Shaft  Machines.  City  &  Zone  . 


AtrophyticM,  EUetro-MtchmIetU  ItaMorcA 
ZMvMor 

Dopt.  1,  Rafsaisaal  Soettaw, 

12114  Ukowood  Bhrd.  Dawssoy,  CaWoralM 
North  Arnttrieon  Hot  BuUt  Mort  AtrploHM 
Thom  Amy  Othor  Cormpooty  In  Tho  World 
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POLYPENCO  TEFLON 


available  for  economical  fabrication 


Extruded  .187"  dia.  to  2.0"  dia. 
Tolerance  +.002" — .000"  up  to  1"  dia. 
Molded  2.25"  dia.  to  4.0"  dia. 

Beading  .030"  to  .187"  dia. 


TUBING 


OTHER 

SHAPES 


Extruded  .50"  to  2.0"  O.D. 

3/16"  to  1.0"  I.D.  min.  wall  Vi" 

Molded  1V4"  to  8"  O.D.  at  Va”  intervals 
Wall  thickness  2%" 


Strip  thickness  .002"  to  .060" 

Slab  thickness  Vi"  to  IV^" 

Special  extruded  shapes  to  customer  specifications 


Outstanding  properties  of  TEFLON 


A^vantog* 


I  NEW  BOOKS  (cmtiniMif) 

i  fine  points  of  why  music  has  such 
I  universal  appeal  may  be  quite 
I  limited. 

'  The  descriptions  of  musical  in- 
'  struments  is  very  interesting  and 
show  how  our  modern  devices  have 
grown,  by  cut  and  try,  from  very 
;  primitive  noise  and  music  makers. 

!  The  complexities  of  musical  scales 
j  is  made  clear  from  the  engineering 
:  standpoint  as  is  the  theory  of  mu- 
!  sic,  musical  terminology  and  the 
relations  between  musical  symbolic 
i  notation  and  the  physical  charac¬ 
teristics  of  tones. 

:  The  nine  chapters  give  only  an 

inadequate  indication  of  the  great 
I  amount  of  information  packed  be¬ 
tween  the  book’s  covers:  sound 
waves,  musical  terminology,  mu- 
j  sical  scales,  resonators  and  radia- 
I  tors,  musical  instruments  and  their 
j  characteristics,  properties  of  mu- 
I  sic,  theater,  studio  and  room 
I  acoustics,  sound-reproducing  .sys- 
!  terns. 

Although  the  chapter  headings 
might  indicate  that  most  of  the 
i  book  is  concerned  with  music  per 
se,  this  is  not  the  fact  for  there  is 
much  engineering  as  well. — K.  H. 


~100°F  to  +500°F 

Resists  all  known  acids,  alkalies  and  com¬ 
mercial  solvents  over  the  service  temperature 
range. 

Water  will  not  wet  the  surface. 

.05%  p.f.  constant  over  entire  frequency 
spectrum. 

2.0  unchanged  over  entire  spectrum. 

Izod  impact  strength  — 70°F  2  ft.  lbs. /in. 

*T«flon  it  o  tred«morlt  of  tM 

a/so  available  to  your  specifications 
MACHINED  PARTS  •  MOLDED  PARTS 

PoLYPENCO  /"y'®" 

/  teflon 

Writ*  ior  tachnical  data  and  prices  on  Polypenco  Teflon  and  Nylon 
The  POLYMER  CORPORATION  of  Pennsylvania  •  Reading,  Penna. 

('aiMdlee  Reprmwntetlve;  €-H  Knrlneerinc  Company,  Montreal,  Quebec  and  Toronto,  Ontario 


Sound  Recording  and 
Reproduction 

By  j.  W.  Godfrey  and  S.  W.  Amos, 
Britinh  Broadcasting  Corporation, 
England.  Hiffe  and  Sons  Ltd.,  1952, 
272  pages.  Available  from  British 
Book  Centre  of  New  York  at  $6.75, 
122  East  55th  Street,  New  York,  New 
York. 

"Sound  Recording  and  Reproduc¬ 
tion”  pre.sents  an  introduction  to 
three  general  methods  of  sound 
transcription.  It  is  intended  as  a 
training  manual  for  technicians 
concerned  with  disc,  film,  and  mag¬ 
netic  tape  recording  and  reproduc¬ 
tion.  As  such  it  offers  a  concise 
and  clearly  presented  exposition  of 
the  history,  development  and  basic 
concepts  employed  in  the  recording 
and  reproduction  of  sound  as  prac¬ 
ticed  by  a  typical  broadcasting 
organization. 

Major  emphasis  in  this  manual  is 
given  to  disc  recording  and  repro¬ 
duction,  the  mechanical  parameters, 
equalization  and  processing.  A 
brief  introduction  to  magnetic  tape 
and  sound  film  recording  is  also  in¬ 
cluded.  Discussion  of  the  chrono- 
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NEW  BOOKS  (continued) 

I 

logical  development  of  equipment  j 
actually  in  use  by  the  British 
Broadcasting  Corporation  is  inte-  j 
grated  with  fundamental  design  : 
considerations.  Several  appendices  ! 
of  special  interest  and  convenience  i 
to  recording  engineers  are  included,  j 
“Sound  Recording  and  Reproduc¬ 
tion”  provides  an  interesting  alter¬ 
nate  to  the  more  familiar  idiom  of 
American  technical  presentations 
on  the  subject.  It  gives  a  different 
slant  to  everyday  problems  of  sound 
recording  in  that  differences  in  the 
use  of  the  language  often  illuminate 
the  simplest  explanation  of  well 
known  engineering  problems.  —  j 
Price  Fish,  Columbia  Broadcasting 
System 


THUMBNAIL  REVIEWS 


ESSENTIALS  OF  MICROWAVES. 
By  Robert  B.  Muchmore,  Hughes  Air¬ 
craft  Co.  John  Wiley  &  Sons,  236 
pages,  1952,  $4.50.  Elementary  ex¬ 
planation  of  Maxwell’s  laws  and  the 
many  devices  and  phenomena  follow¬ 
ing  these  laws. 

ASTM  50  YEAR  INDEX.  American 
Society  for  Testing  Materials,  1916 
Race  St.,  Philadelphia.  216  pages, 
$6,000,  1952.  Detailed  author  and 
subject  index  to  all  ASTM  technical 
papers  and  reports  dealing  with  mate-  j 
rials,  particularly  their  properties  and  ' 
testing,  appearing  in  ASTM  publica-  i 
tions  during  period  1898  through  1950.  j 

TITAN— SYSTEM  No.  41.  Geology,  ' 
geochemistry,  metallurgy,  chemistry,  ^ 
physics  and  technology  of  titanium, 
the  world's  literature  up  to  January  1, 
1950.  Available  from  Walter  J. 
Johnson,  Inc.,  12.'>  East  23  st.  New 
York  or  Stechert-Hafner,  Inc.,  31  East 
10th,  New  York.  511  pages  plus 
index,  19.52,  $27.20. 

ADVANCES  IN  GEOPHYSICS:  Edi¬ 
ted  by  H.  ?].  Landsberg,  Airforce 
Cambridge  Research  Center.  Vol.  1, 
362  pages,  1952,  $8. ,50.  To  keep  geo¬ 
physicists  and  meterologists  abreast 
of  research  in  the  field. 

TABLES  OF  BESSEL  FUNCTIONS 
y.(x),  y,(ar),  A'.(r),  A,(*),  Ogxgl. 
National  Bureau  of  Standards  Ap¬ 
plied  Mathematics  Series  25,  60 

pages,  40  cents.  Government  Printing 
Office,  Washington  25,  D.  C.  Tables 
computed  at  much  closer  Intervals 
than  existing  tabulations.  Useful  to 
nuclear  physicists  and  other  design 
engineers  and  physicists. 


CORRECTION.  By  error,  the  price  of 
“Survey,  R-F  Transmission  Lines  and 
Waveguides”  by  E.  S.  Winlund,  pub¬ 
lished  by  the  Radio  Club  of  America, 
was  stated  in  the  November  Elec-  j 
TRONIC8  to  be  $1,  whereas  the  correct  I 
price  is  $1.50.  I 


jifm/ 


an  instrument  for  all  your 

magnetic  measuring  problems. 


GAUSSMETER 


This  precision  built  instrument 
measures  flux  density,  determines 
direction  of  flow.  It  ItHates  and 
measures  stray  fields  and  plots 
variations  in  strength  and  checks 
production  lots  against  a  standard. 
Simple  to  operate.  No  ballistic- 
readings  ...  no  jerking  or  pulling. 
Supplied  with  protective  carrying 
ca.se. 


•  Other  .'Mturst  • 

•  Rm^s  10  t*  30,000  0«WM  Huk  Fields 
e  Frebe  is  eely  .033"  thick 
e  Active  area  .01  square  laches 
e  Overall  sita  13"  ■  0-3/4"  >  10-1/3" 
e  Net  weifht  enly  10-1/3  lbs 
e  Fearer  sapaly  103-133  vehs,  30-00  cycles 


Wc  invite  inqniries.  Fer  lilcrelare  write  Department  E-1S3 

Dyna-Labs 


1075  STEWART  AVENUE,  GARDEN  CiTY,  1.  I..  N.  Y. 


tsc.. 


GARDEN  CITY  3-2700 


74e  S.S.  WHITE  SOX 

HIGH  VOLTAGE  resistor 

(Va  Actual  She)  | 

4  watts  •  100  to  100/000  megohms 


Developed  for  use  as  potential 
dividers  in  high  voltage  electro¬ 
static  generators,  S.S.White  ROX 
Resistors  have  many  characteris¬ 
tics — particularly  negative  tem¬ 
perature  and  voltage  coefficients 
— which  make  them  suitable  for 
other  high  voltage  applications. 

They  are  consiructed  of  a  mix¬ 
ture  of  conducting  material  and 


binder  made  by  a  prcKess  which 
a.ssures  adequate  mechanical 
strength  and  durability.  This 
material  is  non-hygroscopic  and, 
therefore,  moisture  -  resistant. 
The  resistors  are  also  coaled 
with  Cieneral  Kleciric  Dri-film 
which  further  protects  them 
against  humidity  and  also  sta¬ 
bilizes  the  resistors. 


I 

f 


WRITE  FOR  BULLETIN  4906 

It  gives  complete  information  on 
S.S. White  resistors.  A  free  copy 
and  price  list  will  he  sent  on  re¬ 
quest.  Send  for  a  copy. 


IMNTJIL  MrC.CO. 


D«pt.  R,  IOIcitt40NiSt. 
NEW  YORK  16,  N.  Y. 


WESTERN  DISTRICT  OFFICE;  Timet  BuildiNfl,  Long  Baock,  Calif. 
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Graphite  Metallizing  Corporation 


NATIONAL  COMPANY,  Inc. 

MAIOIN,  MAtSACHUlITTl 


BACKTALK 


opportunity 


Mobile  Radio  Service  I 

1 

Dear  Sirs  :  ' 

I  WAS  very  much  interested  in  the 
article  beginning  on  page  140  of 
the  October  1952  issue  of  Elec¬ 
tronics,  by  Maurice  E.  Kennedy, 
entitled,  “Servicing  Mobile  Radio 
Equipment”. 

I  became  interested  in  this  held 
two  years  ago  and  approached  one 
of  the  larger  manufacturers  of 
two-way  equipment  for  informa¬ 
tion,  but  I  did  not  even  receive  a 
reply  to  either  of  the  two  letters 
I  sent.  This  is  in  marked  contrast 
to  statements  made  in  Kennedy’s 
article :  “. . .  servicemen  have  found 
the  equipment  manufacturers  in¬ 
terested  in  helping  them  do  a  good 
job.  Most  manufacturers  will 
gladly  furnish  service  manuals, 
circuits  and  a  wealth  of  technical 
data  to  qualified  servicemen.  .  .  .” 

I  found  Mr.  Kennedy’s  article 
very  helpful  in  that  it  is  very 
specific,  and  I  am  at  this  time  look¬ 
ing  into  local  possibilities  in  this 
field,  with  a  view  to  obtaining  the 
necessary  license  and  equipment. 

Would  it  be  possible  for  you  to 
inform  me  who  the  manufacturers 
are  who  are  referred  to  in  the 
paragraph  quoted  above? 

W.  A.  Geiger 

W.  A.  Oeiffer  Radio  Shop 
Ellenburg,  Washington 

(Editor’s  Note:  It  occurred  to  us  that 
the  information  requested  in  this 
letter  might  be  of  value  to  many  of 
our  readers.  We  wrote  to  a  repre¬ 
sentative  selection  of  manufacturers 
of  two-way  mobile  radio  equipment 
and  asked  them  to  outline  the  facili¬ 
ties  they  make  available  to  service- 
!  men.  The  following  are  excerpts  from 
the  letters  we  received  in  reply.) 

FEDERAL 

“Federal  Telephone  and  Radio 
Corporation  does  make  available  to 
servicemen  information  of  the  kind 
described  in  your  article.  Informa¬ 
tion  of  this  category  can  be  ob¬ 
tained  by  any  qualified  field  service 
organization  by  writing  to  our 
Mobile  Radio  Service  Department. 

“Field  service  assistance  to 
servicemen  is  limited,  at  the  present 
time,  to  resolving  service  problems 
beyond  the  ability  of  the  local 
;  service  organization.  In  some  areas 
j  of  the  country,  it  is  possible  for  a 
!  serviceman  to  obtain  direct  assist- 


electronic 

engineers 

with 

communication 

backgrounds 


.  • .  for  opplfcotlofis  ro- 
qutrlng  low  •focfrlcol 
fioltO/  Tow  and  eon»tant 
contact  drop,  high  cur¬ 
rant  dmn^ty  and  mini¬ 
mum  woar. 


Here  is  your  big  opportunity 


IF  you  are  a  top-flight  elec¬ 
tronic  engineer  with  a  degree  in 
electrical  engineering  from  a  fully 
recognized  college  or  university. 

IF  you  have  a  successful  back¬ 
ground  in  communications. 

IF  you  have  the  creative  and 
inventive  spark  to  come  up  with  new 
and  sound  ideas. 

IF  you  can  offer  all  these. 
National  can  offer  you  an  enviable 
position  with  a  world -respected 
leader  in  the  communication  field  — 
an  exceptionally  good  salary,  generous 
social  benefits  and  a  fine  group  of 
people  to  work  for  and  with. 


Wid*  rang*  of  grado*  ovailoblo  for  standard 
and  spockd  oppIkoHons. 

Irvth  holdocs  and  coinsilvor  slip  rings  avail- 
oMo  for  uso  wHh  Silvor  Grophalloy  Brushot. 


W.  A.  Ready,  President,  National  Co.,  Inc. 


Oil-froo  solf-lwbricaling 
Bashings  and  Boarings,  Oil- 
froo  PItlon  Rings,  Soal  Rings, 
Thfvtl  and  Frkfion  Washm, 
Pumg  Vanoo. 


Send  complete  resume  (education,  ex¬ 
perience,  present  salary,  marital  status, 
etc.)  to  Industrial  Relations  Dept, 
National  Co.,  Inc.,  61  Sherman  Street, 
Malden,  Mass. 


loss  NtPPHNAN  AVENUE  •  YONKEIS,  NEW  VOIK 

13  riMM  tttt,  AM  w  IIUSMIS  mnS  CONTACTt. 
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ALL  AC  OPERATED  UNIT 
An  extremely  sensitive  am¬ 
plifier  type  instrument  tkot 
serves  simultaneously  as  a 
voltmeter  and  high  gain 
amplifier. 


•  Accuracy  ±2%  from  IS 
cycles  to  10  kc. 

•  Input  impedance  1  meg¬ 
ohm  plus  IS  uuf.  shunt 
capacity. 

•  Amplifier  Gain  23000 


'Products  of 
W^fonco" 


^lAJedlern  IS  READY 
TO  SERVE  YOU 


High  Sensitivity  . .  Logarithmit 

AC  VOLTMETER 

50  MICRO  VOLTS  TO  500  VOLTS 


SELF-CONTAINED 


MODEL  47  VOLTMETER 


X 


5 


/ 


//// 


WIRE 


CORD 


r 


and 


The  Runxel  L<ab- 
oretory  I  n  n  u  r  e  e 
that  every  inch  oi 
Runxel  wire,  cord 
and  cable  1* 
thoroughly  tented  before  ehipplng. 
Tour  wiring  needa  in  hook-up. 
lead-in,  ahielded  wire  and  corda, 


■peaker  corda  anc  all  typea  of  in- 
aulated  wire  producta,  in  almooti 


aulated  wire  producta,  in  almoot 
endleoa  variety  of  colora,  alxea  and 
opeclflcatlona,  are  available  from 
thia  centrally  located  plant 


Radio  and  electronics  manufacturers  in 
the  West  know  from  experience  that 
Western  Coil  Co.  is  completely  reliable, 
its  products  completely  dependable.  West¬ 
ern  has  the  facilities  to  serve  you — in  de¬ 
sign,  development  and  manufacturing. 
We  invite  your  inquiries  relative  to  your 
needs  and  problems. 


lAJedtern 


COIL  PRODUCTS  CO 


2993  Middlefield  Rd. 
Palo  Alto,  Calif. 


CORD  &  WIRE  CO 

4723  Montrose  A.eru# 
CHicoqo  41,  Illinois 


RUNZEL 


Also  MODCL  45 
WIDf  PAND 
VOLTMETER 
.OOOS  to  SOO  VoltsI 
5  Cycles  1600  kc 


•  Output  indicator  for  microphones  of  all  •  Gain  ar 

typos.  typos  ol 

•  Low  lovol  phonograph  pickups.  •  Donsitor 

•  Accolorotion  and  other  vibration  measuring  and  file 

pickups.  •  Light  fli 

•  Sound  level  measurements.  photo  ci 


•  Gain  and  frequency  measurements  for  all 
types  of  audio  equipment. 

•  Densitometric  measurements  in  photography 
and  film  production. 

•  Light  flux  measurements  in  conjunctioa  with 
photo  cells. 


lE'W/#  /or  Comfirt*  ImlormtUioH 


Instrument  Electronics  Corp. 


90  MAIN  STREET 
PORT  WASHINGTON,  N.  Y. 
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ance  from  our  sales  representatives. 
Requests  for  this  service  can  be 
addressed  as  indicated  above.” 

J.  J.  McDevitt 

Manager 

Mobile  Radio  Conxmunicaliona  Dept. 
Federal  Telephone  and  Radio  Corp. 

Pamtaic,  New  iereey 


GENERAL  ELECTRIC 

“We  make  available  to  all  our 
customers  who  so  request,  and  to 
their  servicemen,  service  bulletins 
concerning  not  only  General  Elec¬ 
tric  Company  equipment,  but  also 
allied  equipment.  This  year  we 
have  issued  70  odd  to  date  and  ex¬ 
pect  to  issue  25  more  before  Christ¬ 
mas.  All  customers,  of  course, 
receive  instruction  books  with  the 
equipment. 

“These  bulletins  are  obtained 
usually  by  the  customer  requesting 
us  to  send  bulletins,  using  a  post¬ 
card  he  receives  with  his  instruc¬ 
tion  manual  or  by  direct  requests 
from  our  various  Field  Repre.senta- 
tives  on  behalf  of  customers.  A 
surprisingly  large  percentage  of 
our  customers  are  using  this  free 
service. 

“We  have  in  addition  an  “Au¬ 
thorized  Service  Shop”  program. 
This  program  insures  that  the 
serviceman  who  has  “Authorized 
Service  Shop”  status  will  have  all 
instruction  manuals  and  service 
bulletins  applicable  to  our  equip¬ 
ment  at  his  fingertips.  We  make 
special  effort  to  see  that  these  shops 
obtain  service  bulletins  normally 
not  of  interest  to  many  customers; 
such  as  installation  and  mainte¬ 
nance  instructions  covering  an¬ 
tennas,  alternators  and  so  on. 

“We  maintain  a  field  group  to 
assist  the  “Authorized  Service 
Shop”  wherever  possible  in  training 
and  guidance.  This  .same  group 
helps  customer  service  personnel 
,  with  their  problems.  In  addition, 

I  customer  problems  peculiar  to  a 
I  customer  installation  are  referred 
I  back  to  Syracuse  when  they  cannot 
be  solved  in  the  field.” 

C.  C.  Fallon 

Field  Service — Commercial  Product* 
Commercial  and  Oovemment  Equipment 

Dept. 

fleneral  Electric  Company 
Electronic*  Park,  Syracu*e,  New  York 


f  t/bfiO  tUuinxj-neMr  line,  write  rer  rnee  mneir  ewiitn  enm 

ELECTRO-SNAP  SWITCH  &  MFC.  CO 

4218-30  WEST  LAKE  ST.,  CHICAGO  24,  ILLINOIS 


ROLLING  "IMPROVED''  COMPOSITE  SHEET  STOCK 
TO  .005"  THICK  (±.0025^0  X  4"  WIDE 

"Impioved's’’  highly  skilled  craftsmen  working  with  the  most  modern  of 
precision  equipment  are  able  to  provide  composite  sheet  stock  for  numerous 
industrial  applications. 

As  shown  here,  tons  of  pressure  are  exerted  on  the  bonded  bar  to  produce 
a  compact,  hard  wearing  surface  of  silver  for  highest  electrical  conductivity 
while  the  bronze  base  lends  strength  and  economy 
to  your  completed  part. 

C  Vf'rite  today  for  additional  information 


The  Home  of  IMPROVED  Service 
Rhode  Island's  largest  manufacturer 
of  Laminated  Metals. 


LINK 

In  answer  to  your  inquiry  con¬ 
cerning  servicing  information,  the 
Link  Radio  Corporation  does  make 


Th«  IMPROVED  SEAMLESS  WIRE  COMPANY 

IMCOM^OWATtM  IGM 

77S  Eddy  Street,  Erevidence  S,  Rhode  Island 


360 


Waat  Mar*  iaferaiatiea?  Uts  pest  cord  oa  lest  po«e. 
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available  service  information  to  any 
interested  parties.  We  normally 
supply  service  manuals  with  equip¬ 
ment  shipped  from  the  plant. 
Additional  manuals  are  available 
by  writing  to  the  Technical  Services 
Division  of  the  Engineering  De¬ 
partment  and  a  minimum  charge  of 
$2.50  is  made  to  cover  handling 
costs.  In  addition  to  this,  Engi¬ 
neering  Bulletins  and  Production 
Change  Notices  are  available  to  all 
persons  servicing  our  equipment  by 
writing  for  same,  including  the 
Model  No.  and  Serial  No.  of  said 
units.  There  is  no  charge  for  this 
latter  service. 

To  answer  your  second  question. 
Link  has  a  number  of  representa¬ 
tives  throughout  the  country  who 
are  available  to  inspect  individual 
service  organizations  who  might  be 
considered  for  servicing  our  equip¬ 
ment.  These  arrangements  are 
made  through  the  New  York  Plant 
and  interested  parties  should  write 
to  the  Engineering  Department. 

Stuart  Meyer 

f'hief  Enainrer 
Link  Radio  Corporation 
Jiew  York.  .V.  Y. 


iMchaiiical  Mraim  oad 
CMalv*  pr»Mur—  wMk  mo 
laipalnMat  le  Sm  moI  w 
oltwr  functional  charadar- 
Mica.  For  UM  wUh  atanAwA 
Octal  Typa  Sockata." 
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MOTOROLA 


“Much  of  the  two-way  radio 
communications  equipment  in  use 
in  the  field  today  is  serviced  by 
qualified  technicians  operating  out 
of  authorized  service  stations. 
These  stations  are  privately  owned 
and  operated  and  function  under 
a  working  agreement  or  franchise 
with  Motorola,  Inc.  For  these  au¬ 
thorized  companies,  we  offer  engi¬ 
neering  consultation,  warranty 
service  assistance,  business  man¬ 
agement  guidance  and  a  complete 
technical  manual  library  supported 
by  a  continuing  program  of  tech¬ 
nical  bulletins  and  service  hints. 
In  addition  to  this  basic  service, 
the  contract  includes  a  formal  ar¬ 
rangement  for  discount  procure¬ 
ment  of  replacement  parts  and 
servicing  equipment. 

“The  above  arrangement  is  re¬ 
stricted  to  those  service  stations 
operating  under  Motorola  Com¬ 
munications  and  Electronics  Divi¬ 
sion  franchise.  This  does  not 
extend  to  unaffiliated  service  sta¬ 
tions  or  to  Motorola  dealers  con¬ 
cerned  only  with  the  consumer 


World-Wide  recognition  for 
this  outstanding  line  of 
electric  soldering  irons - 


ymVtpMlfyHCXACOMI 
rlMyli  ainclMily  tot*o 

tool  Writ*  for  Warotiira. 


-  specified  by  the  big  names 
for  the  TOUGH  jobs! 

★  MINNEAPOUS  HONEYWEU 

★  RADIO  GOIIP.  OF  AMERICA  > 

★  STROMBERO-CARLSON  § 
ir  WESTERN  EUCTRIC  X 

★  WESTINOHOUSE  X 

★  EMERSON^^  X  i 

★  KAISER 

★  BENDIX 

★  SPERRY,  // 


TboM  iroa*  laatura  bat* 
tor  balancg  lot  roducod 
oporotor  faticua.  RSk- 
cwoey  b  ftoppod  up,  and 
quaUty  of  work  la  Im* 
provod.  Tha  Idaal 
iroo  for  inaccoMlbla  / 
and  iatricato  )oba. 
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Ml 


A 


Try  R^mUr  for  Sorvico-Totfed 
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products. 

‘•Many  of  the  larger  users  of 
our  equipment  employ  their  own 
maintenance  technicians.  These 
companies  and  individuals  are  sup¬ 
plied  with  complete  servicing  lit¬ 
erature  and  are  assisted  on  unusual 
problems  by  our  field  engineers  and 
authorized  service  stations. 

Harold  A.  Jones 

Manager 

Technical  Information  Center 
Communications  d  Electronics.  Div. 

Motorola.  Inc. 

Chicago.  Illinois 


CuJtfffft'. 


,  PLUGS* CONNECTORS 

i  lANANA  PIN  TYPES...JAN  SPECIFICATIONS 

\  Multi-contact  connectors  and  mating  chassis 
\  counterparts.  Melamine  or  alkyd  insulation; 
\  steel  or  brass  nickel-plated  shells.  Banana 
\  springs  are  heat  treated  beryllium  oop^r. 
1  Unexcelled  low  resistance  contact.  Highest 
I  quality  . . .  good  for  thousands  of  connects 
\  and  disconnects. 

Special  Connectors  to  Order— Miniatures: 
water  tight  and  pressure  proof  types  to  JAN 
specifications. 

1101  tryent  St.  Sen  PranciMe  10/  CsM. 


RCA 

“The  RCA  Service  Company 
through  its  national  organization 
services  RCA  mobile  equipment 
either  under  service  contract  or  at 
a  flat  rate  on  a  demand  basis.  The 
company’s  service  technicians  are 
specially  trained  and  kept  posted 
with  the  latest  information  on  this 
equipment. 

“Buyers  of  our  mobile  communi¬ 
cations  equipment  receive  standard 
instruction  books  with  the  equip¬ 
ment.  These  instructions  include 
information  on  both  operating  and 
servicing.  Customers  and  their  in¬ 
dependent  service  organizations  (in 
the  case  of  customers  who  de  not 
use  our  service  staff)  also  receive 
special  technical  service  notes  on 
the  equipment  they  have  pur¬ 
chased.” 

E.  C.  Cahill 

President 
RCA  Service  Co 
Camden,  Eew  Jerseg 
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The  sx’actical,  low  ro*l  lolution  (or 
circuit  deuaner*  striving  lor  the  sub- 
miniature  Type  IR  units  oiler  {ireci- 
sioo  ressstance  values  capable  oi  re¬ 
taining  stability  through  long  periods 
ol  continuous  or  intermittent  service 
Ty|>e  IR  resistors  are  available  at 
prices  based  on  mass  production 
methods  ol  manufacture  Wound  to  a 
tolerance  ol  11%.  they  are  s>atma- 
nently  accurate  Conservative  ratings 
allow  ample  safety  margin  in  all 
classes  ol  service  Special  Bakehte 
forms  eliminate  shnnkmg.  swelling 
and  temperature  effects  IN-RES-CO 
moisture  and  fungus  proof  coabng  of¬ 
fers  absolute  protection  agamst  cli¬ 
matic  extremes  Specify  IR  Type  re¬ 
sistors  for  all  appkeabons  where  pre- 
ctsion  performance  and  bmited  space 
are  important  determining  factors 


Quarantine 

Dear  Sirs: 

In  carrying  out  his  obviously  dis¬ 
tasteful  but  necessary  duty  of  quar¬ 
antining  the  highly  “insanitary” 
40-DB  Feedback  Amplifier  (letter 
to  Electronics  for  October  1952  re 
our  article  in  the  March  1952 
issue),  Mr.  E.  F.  Good  forgot  to  in¬ 
clude  another  damning  reason  why 
innocent  audio  expierimenters 
should  be  sternly  discouraged  from 
contact  with  so  fundamentally  “un¬ 
fit”  a  design. 

Not  only  are  0.1-percent  matched 
resistors  demanded  for  the  feedback 
chain  and  phase-splitter  stage  (ac¬ 
cording  to  the  Good  book),  but 
other  “absurd”  requirements  are 
some  ultra-special  tubes  that  can 


WRITE  FOR  NEW  RESISTOR 
HANDiOOK  -  Cenloint 
compM*  dolo  ond  r«com- 
k  mNitdad  applicolioni 
lor  rotitlort  for  ov*ry 
purpoM. 


WoNt  more  bifermetioN?  Uto  pott  cord  on  lott  poffo. 
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The  Nonmelting  Silicone  Insulating 
and  Woterproofing  Compound  that 
is  stable  from— 70  to  over  400  F. 


Meets  all 
Requirements 
of  AN-C-128a 


More  waterr«pellentthar>  paraffin  Dow 
Corning  4  Silicone  Compouncf  highly 
retistont  to  oiiygen.  ozone  and  deterio¬ 
ration  cou%ed  by  corona  discharge 

TiJriU  '7<Kia<ff  for  your  copy  of 
our  new  booklet  on  Dow  Corning  4 
Compound.  Addroit  Department  RD 


MIDLAND,  MICHIGAN 


HOW  TO  GET  0.05%  Accuracy! 
-  for  Rotational  Speed  Measurement 


Scntos  Division  of  Ftirchild  Engine 
&  Airplane  Corp.,  measures  the  im¬ 
peller  spe^  of  their  superchargers 
without  direct  contact  with  the  im¬ 
peller.  A  magnetized  nut  on  the  im¬ 
peller  shaft  generates  a  suinal  which  is 
register^  by  the  STROBOC^CINN  to 
measure  impeller  r.p.m.  to  an  accuracy 
of  O.OS*. 


The  6T-4  measures  all  types  of  repetitive  frequencies, 
both  constant  and  variable  —  no  waiting  or  compu- 
ration.  Frequencies  become  continuous,  visual  patterns 
for  the  duration  of  the  signal,  from  which  precise 
analysis  and  measurement  can  be  made  at  aiw  insunt. 
Whether  your  problem  is  determining  frequency 
drift  under  varying  conditions,  measuring  natural  or  1 
line  frequencies,  calibrating  precision  oscillators  or  ' 
tachometers,  or  measuring  rotational  speeds,  you  can  , 
always  be  sure  of  accuracy  to  0.05%.  i 

TVtiCc  C.  G.  CONN  Ltd.,  Electro  nics  Div. 


*P%e€  FOLDER  . 

Infonnacive  folder  on  re* 
quest.  Explains  and 
illustraces  operation, 
specibcations  and 
applications. 


Dow  Cornifig  4  oppltad  by  bruthittg  to  AN  eofi* 
Aoctor  OA  V.  H.  P,  Trommttfor/teceiver  •i<lude« 
motihK*  without  opprecioble  chong*  m  fetitt* 
one*  ocrott  properly  mated  pin  ond  locliet 
connectiont. 


Arrowt  ihow  where  Dew  Coming  4  It  uted  on 
vorioble  tnductonce  roNert  in  o  CoNint* 
Wottern  Ctectrk  V.  M.  f.  Trontmitter/ tec  elver 
to  Wbricote,  minimise  retistonce  ond  reduce 
leokoge  lotiet. 

Photos  courtesy  tronid  Internotionol  AirwOft. 
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NOTHELFER  “NWL” 
TRANSFORMERS 

Pait  Pet^nnoHee 


provide  far  better  )i-matches  than 
ordinary  6SJ7’8  and  6L6’s.  For 
even  the  best  JAN  types  admit  vari¬ 
ations  in  gain  up  to  ±25  percent 
(2  db  per  tube  or  4  db  for  a  pair). 

The  audio-ampliher  literature  (at 
least  outside  the  pages  of  Elec¬ 
tronics)  has  indeed  included  so 
many  dubious  designs  in  recent 
years  that  Mr.  Good  has  strong 
justification  for  his  skepticism.  But 
if  that  skepticism  extends  to  the 
practical  as  well  as  the  theoretical 
held,  he  might  (as  many  others  have 
done)  throw  together  the  40-db 
feedback  amplifier,  using  quite 
ordinary  resistors  and  tubes,  and 
taking  no  extraordinary  matching 
pains.  And  when  he  discovers  that 
what  shouldn’t  work,  actually  does 
work,  we  are  sure  that  he’ll  be  good 
enough  to  lift  his  quarantine  warn¬ 
ing. 

He  may  be  shocked  to  discover, 
for  instance,  that  deliberately  un¬ 
balancing  this  circuit  by  the  inser¬ 
tion  of  output  tubes  mismatched  by 
a  plate-current  factor  of  5  to  1,  or 
by  mismatching  one  of  the  phase- 
inverter  load  resistors  by  as  much 
as  10  percent  (neither  of  which,  we 
hasten  to  add,  is  recommended  as 
normal  practice) — the  only  discern¬ 
ible  result  is  a  less  than  0.5-db 
reduction  in  undistorted  power 
output 

Or  he  might  go  so  far  as  to 
remove  the  mutual  impedance  be¬ 
tween  the  halves  of  the  output  cir¬ 
cuit  by  using  a  separate  trans¬ 
former  for  each  6L6,  and  then 
achieve  maximum  unbalance  by  by¬ 
passing  one  of  the  exciter-tube 
cathodes  to  eliminate  the  40-db 
feedback  entirely  from  one-half  of 
the  push-pull  stages.  Getting  rid 
of  the  center-tapped  output  auto¬ 
transformer  makes  it  meaningful  to 
measure  the  output  unbalance  at 
the  6L6  plates.  What  started  out 
as  a  40-db  unbalance  proves  to  be 
reduced  to  between  4  and  5  db  at 
the  output 

Of  course,  many  of  those  who 
have  actually  built  and  used  this 
amplifier  have  shared  Mr.  Good’s 
dubiety  to  some  extent — at  least  to 
that  of  adding  one  of  the  many 
varieties  of  manual-balancing  ad¬ 
justments  currently  so  dear  to  the 
hearts  of  most  American  and  Brit¬ 
ish  amplifier  designers.  Doing  so 


Ov«r  21  ycart'  n- 
p«ri«RC«  in  the  man- 
ufocturi  special 
transfonnart  to  moot 
individual  rtquira- 
monts.  luilt  in  qual- 
ity  proved  by  years  of 
actual  use. 

From  10  VA  to  300 
KVA  Dry-Type  only. 
loth  Open  En- 
cased.  1,  2,  and  3 
Fhase.  15  to  400 
cycles. 

Send  for  NEW  I  po«e  BUUETIN 
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precision-made  to  your  needs 

BENDIX-FRIEZ 

thermistors 


Meybe  your  need  for  these  temperature  respon- 
oive  reeintore  can  be  natinfied  by  a  type  we  carry 
in  stock.  Maybe  you  require  a  specially-developed 
type.  In  either  case  you  can  depend  on  Bendix- 
Frien  to  provide  precision-made  themuston  to 
serve  you  with  maximum  efficiency.  High  atand- 
orda  of  quality  control  in  manufacture  make 
Bendix-Friex  Thermistors  pre-eminent  in  their 
field  .  .  .  assure  you  of  utmost  satisfaction. 


y  STANDARD  TYKS  FOR  IMMIDIATI  DSLIVfRY 


Uiad  in  Kin  typteal  oppUcolion 
far  tsMtng  iSa  tamparoiwia  al 
SydfoaKc  ail. 


PRIEZ  INSTRUMENT  DIVISION  of 
14S4  Tayter  Avenue.  RAITUAORI  4,  MARYLAND 


Size  (inches) 

©-1-30-C. 

9(n. 

•  -30X  j 

.140  X  .75 

45.0  ohms 

86  ohms 

194  ohms 

.040  X  1.5 

12,250  ohms 

26,200  ohms 

65,340  ohms 

.018  X  1.5 

35,000  ohms 

82,290  ohms 

229,600  ohms  | 

344 


West  mere  lefermetteet  Use  pest  cerd  ea  lest  pete. 
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they  may  have  helped  to  equalize 
the  output  tube  lives,  but  no  matter 
how  they  twiddled  the  knobs,  they 
didn’t  affect  the  quality  of  output 
sound,  whether  judged  by  acute 
ears  or  measured  instrumentally. 

It  is  of  course  quite  true  that 
when  6L6’s  are  operated  in  the  cur¬ 
rent  vogue  at  maximum  or  over¬ 
maximum  ratings,  well-regulated 
screen  supplies  indeed  are  advis¬ 
able.  It  should  be  re-stressed,  how¬ 
ever,  that  the  present  design  calls 
for  operation  of  the  output  tubes  at 
a  modest  14  watts  or  so  of  plate 
dissipation — under  which  condition 
the  omission  of  screen  and  cathode 
bypasses  results  in  no  perceptible 
change  in  undistorted  power  out¬ 
put. 

The  proof  of  any  pudding  is  in 
the  eating — and  of  any  amplifier 
design  in  the  hearing  and  measur¬ 
ing.  Even  though  Mr.  Good  may 
not  have  any  0.1-percent  resistors 
handy,  we  hope  he’ll  try  out  this 
circuit,  subjecting  it  to  the  most 
rigorous  listening  and  distortion- 
measurement  tests  he  can  devise. 

Benjamin  B.  Drisko 

lUnoham,  Mass. 


DEVELOPMENT  and  PRODUCTION 

METALLURGISTS 


Pin*  wir*  and  ribbon  in  bato,  raro,  and 
prociows  molalt,  and  alloyt  for 
now  and  highly  onginoorod  application* 
In  small  unit*  and  siio*, 
and  to  clo*o  toloronco*. 

Fwrthor  dstailf  on  rsquost. 
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228  East  45th  Street,  N.  1. 17,  N.  Y.,  MU  7-1594 
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Falling  Leaves 
Dear  Sirs: 

Mr.  Rose  is  certainly  correct  in 
pointing  out  that  the  Vidicon  de- 


R.  D.  Darreu, 
Xetc  York  Citu 


On  a  Limb 

I 

Dear  Sirs: 

The  men  who  developed  the  Vidi¬ 
con  (P.  K.  Weimer,  S.  V.  Forgue, 

R.  R.  Goodrich  and  A.  D.  Cope —  I 
see  Electronics,  May  1960,  p  70)  j 
have  an  acute  feeling  of  having  | 
been  pricked  by  the  branches  of  ! 
your  sapling  rather  than  of  having 
reclined  comfortably  on  the  strong  j 
limbs  of  your  oak  tree  (see  “Evolu-  ' 
tion  of  Electronics”  Electronics,  i 
Sept.  1952,  p  98).  The  unique  as-  ; 
pects  of  the  Vidicon  represent  a  , 
solid  state  problem  in  photoconduc-  1 
tivity  of  insulators  rather  than  a  j 
tube  problem  in  electron  optics.  I 
Albert  Rose  ' 

Radio  Corporation  of  America 

Princeton,  New  Jersey  j 

(Editor’s  Note:  We  asked  tree-de-  i 
signer  Bill  White  about  this  one.  His  I 
answer  is  as  follows:) 


N«v«r  b«(or«  o  valu«  lik*  thi*  n«w  2-KW 
b«nch  modal  "■ombordar"  or  high  Ira- 
quancy  induction  haotar  .  . .  for  coving  lima 
ond  monay  in  turfoca  hordaning,  broiing, 
toldaring,  onnaoling  and  mony  othar  haol 
•raoling  oparotion*. 

Thit  compact  Induction  haotar  »ovat  tpoca, 
parformt  with  high  aWciancy  Oparota* 
from  220-volt  lino.  Complata  with  foot  twitch 


Simpls . .  Easy  to  Oporatt . .  Ecosemicsi 
Stasdardbatlon  of  Unit  Mahos  Tkls  Now 
Low  Pries  PostlMo 

ond  ona  hooting  coil  moda  to  cuttomar't 
raquiramont*.  Sand  tomplat  of  work  wontad. 
Spocily  timo  cycia  roquirod  for  your  partic¬ 
ular  |ob.  Wo  will  quota  on  propar  tiia  unit 
for  your  raquiromant*.  Immadioto  dalivory. 

Sciantific  Eloctric  Elactronic  HMtar*  ora 
moda  in  tha  following  rongo*  of  pewart 
t-2-3V^-S-7<A-IO-l2*A>IS-ll-2S 
40-60-10- 100-2S0ICW. 


DIVISION  Of  ^  S  CORRUGATED  OUENCMfD  GAP  CO 

107-119  MONROE  STREET  GARFIELD,  NEW  JERSEY 
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Wont  mar*  infornwHaaf  U«*  o**t  cord  ao  lo(t  pog*. 
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ACME’S  /l/ho  REGULATED  D.C. 
POWER  SUPPLIES 


Acm*  MtBlI  S-71S  iO-cycIt  Rtguloied 
fow9t  Supply.  300  volt  D.C.  output  with 
^1%  rtgulotion  from  0  to  200  MA,  with 


Incorporating  the  use 
netic  amplifier  techniques  —  eliminating 
all  vacuum  tubes  —  this  new  Acme  Regu¬ 
lated  Power  Supply  provides  an  extremely 


dependable,  trouble-free  precision  unit 
for  both  industrial  and  laboratory  use. 
Because  of  the  absence  of  all  tubes,  the 
equipment  will  give  a  minimum  of  20,000 
hours  continuous  service.  It  is  available 


pends  as  much,  if  not  more,  for  its 
action  on  the  semiconductor  science 
as  on  the  use  of  an  electron  beam. 
Therefore,  I  might  well  have  in¬ 
cluded  it  also  on  the  semiconductor 


in  a  variety  of  voltages  and  frequencies. 

Write  for  complete  information. 


tree  rather  than  merely  a  general 
reference  to  the  selenium  photocell 
as  a  development. 


ACME  ELECTRONICS,  INC.,  300  N.  LAKE  AVENUE,  PASADENA  4,  CALIF. 


COILS  FOR  RADIO,  FM 


quality  built 

tv  AND  GOVERNMENT  APPLICATIONS 


Uniform  high  quality,  fast  delivery  and  low  coat  have  made 
Fugle-Miller  coils  the  choice  of  many  leading  manufac¬ 
turers  in  the  radio  and  electronics  industry.  All  types  are 
supplied  including  Universal,  Bank  Wound,  Universal 
Progressive  and  solenoid  coils.  JAN  specifications  are  our 
specialty.  Call,  wire  or  write  today  for  prompt  quotations. 


MAIN  STREET,  METUCHEN,  NEW  JERSEY 
Telephone;  Metuchen  6-2245 


Perhaps,  in  keeping  with  the 
analogy  to  growing  things,  I  should 
have  attempted  somehow  to  portray 
the  Vidicon  as  a  hybrid. 

You,  with  admirable  foresight, 
provided  a  spare  unnamed  twig  at 
the  top  of  each  main  branch.  Such 
an  unnamed  twig  also  appears  at 
the  top  of  the  semiconductor  sap¬ 
ling.  I  certainly  will  “write  in” 
the  Vidicon  alongside  this  top  twig 
and  suggest  that  others  also  make 
this  addition. 

W.  C.  White 

Klectronics  Knginetir 
Research  Laborntorp 

(Editor’s  Note:  The  change  required 
to  give  the  Vidicon  its  rightful  place 
on  the  electronics  industry’s  sapling  is 
!  indicated  in  the  accompanying  repro¬ 
duction  of  the  “Electronics  Tree”.) 

Ternary  Memory 

I  Dear  Sirs  : 

I  WOULD  like  to  clear  up  two  points 
in  connection  with  my  article  en¬ 
titled,  “High  Speed  Counter  Uses 
Ternary  Notation”  which  appeared 
i  in  the  October  1952  issue  of  Elec- 
!  TRONICS  (P  118). 

The  title  used  implies  that  the 
feature  of  the  counter  is  ternary 
notation.  Actually,  the  interesting 
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ENGRAVING  •  PROFILING 


NEW  HERMES,  Inc 


13-19  Univervily  Place,  NY  3,  N  Y 
In  Canada  359  St  James  St  Montreal 

WurlJ  j  io^^esf  Manufocfurer  of  Porfob/e  tn^ratnnf 


Frequency  Standards 

P  0  BOX6  6,  UIOMOWN  N  J  • 


to  meet  mititary 


for  heavy  production 

withth*  — 


specificofions 


Delay  .  I  to  2  usee. 
Tol.  ±.05  usee. 

Zo  1 200  ohms  ±15% 
Delay  lines  are  her- 
metieally  sealed  and 
are  of  non-nutrient 
xonstruetion.  J 


Ad»»rti«ini  men  atree— to  do  a  complete 
•dvartWnc  >ob  you  need  the  double  eSect 
of  both  Display  Advertising  and  Diraet 

Display  Advertisint  keeps  your  name 
before  the  public  and  buii^  prestice. 

Direct  Mail  supplements  your  Display 
Advertising.  It  pin-points  your  message 
right  to  the  caecutive  you  want  to  reach 
—the  person  who  buys  or  influences  the 


Write  for  literature  describing: 

1.  Heavy  Duty  model  (os  illustrated)  —  Catalog  H  29 

2.  Portable  models  —  Catalog  IM  29 


la  view  of  present  day  difficulties  in 
aisMtalnlin  your  osm  mailing  lists,  our 
eAcieat  personalised  service  is  particularly 
Important  in  securing  the  comprehensive 
marhet  coverage  you  need  and  want. 

Ask  for  more  detailed  iniormation  to¬ 
day.  Yoa'U  be  surprised  at  the  low  over- 
aB  cast  aod  the  tested  eflectiveafss  of 
thsa  hand-picked  selections. 


MICROMETER  HEAD 

^ot  tkt  ^lltettonlei  SJnduituf  ^ 


Mc6row-Hill  Publishing  Co.,  Inc. 

ISO  West  43nd  St.,  Now  Tack  3d,  N.  T. 
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and  original  feature  is  the  ternary 
memory  circuit.  The  notation  is  a 
property  merely  of  the  indicating 
system  and  could  be  changed  to 
suit  the  need. 

A  second  point,  which  had  me 
puzzled  for  a  while,  occurs  in  the 
bankhead,  presumably  written  by 
your  staff.  It  took  a  lot  of  thought 
to  figure  out  the  meaning  of  the 
statement  “Circuit  described  oper¬ 
ates  reliably  up  to  176,000  counts 
per  second  using  only  nine  stages.’'' 
In  the  first  place,  the  circuit  is  not 
restricted  to  any  number  of  stages. 
Secondly,  what  has  the  number  of 
stages  to  do  with  the  speed  of  the 
counter? 

After  some  deliberation,  I  con¬ 
cluded  that  what  the  statement 
means  is  that  after  nine  stages,  the 
input  repetition  rate  will  be  divided 
by  3',  permitting  the  use  of  a 
mechanical  counter  with  a  speed  of 
seven  counts  per  second  or  higher, 
to  realize  the  maximum  speed  of  the 
ternary  counter  with  regularly 
spaced  pulses. 

Richard  Wbissman 

Cook  Research  Laboratories’ 
Chicago,  Illinois’ 


High-speed,  quality  production  with 
custom-made  precision.  Wire  formed 
to  any  shape  for  every  need. 
IMMEDIATE  CAPACITY  FOR 
DEFENSE  $UR-CONTRACT$ 
STRAIGHTENING  A  CUTTING 
Perfect  straight  lengths  to  12  ft. 
.0015  to  .125  diameter 
WIRE  FORMS 
.0015  to  .125  diameter 
SMALL  METAL  STAMPINGS 
.0025  to  .035  thickness 
.062  to  3  inches  wide 

Seacioliiing  in  Production  of  Parle  for 
Eloctronic,  Cothodo  Roy  Tubot  eTraniistora 
Write  for  illustrated  folder. 

Send  Blueprints  or  Samples 
k  for  Estimate. 


^  -  ftbsr 


Dear  Sirs: 

Having  read  your  account  of  vhf 
transmission  from  Cedar  Rapids,. 
Iowa  to  Sterling,  Va.  in  the  June 
1952  issue  of  Electronics,  I 
thought  your  readers  might  be  in¬ 
terested  in  a  series  of  experiments 
conducted  between  my  amateur  sta¬ 
tion,  W3QKI,  and  that  of  Mr.  J.  A. 
Kmosko,  W2NLY  at  South  Plain- 
field,  New  Jersey.  By  quite  a 
coincidence  we  began  scheduled 
transmissions  also  in  January  of 
1951.  There  were,  however,  the 
following  noteworthy  differences : 

(1)  Our  stations  were  separated 
by  approximately  330  miles,  over 
fairly  rough  terrain,  including  the 
Appalachian  Range  in  eastern 
Penna.  Thus  we  were  working  over 
about  half  the  distance  as  from 
Collins  to  NBS. 

(2)  Frequency  was  at  144  me  or 
about  3  times  Collins’  frequency  of 
49.8  me. 

(3)  Transmitter  power  was  about 
400  watts  as  compared  to  23  kw 


Portable  Communication  Masts 

Available  in  ..  . 

STANDARD  MILITARY  DESIGNS  INCLUDING 
AB-38/CR,  AB-26/CR,  AB-54/FR,  AB-72,  AB-282/GRC 


Also  in  Special  Designs  to  meet  particular  requirements 

Criton  Masts  and  Antenna  Supports  are  made 
of  Fibre  Glass  Reinforced  Thermosetting  Plastic 
Tubing 

Weight — approx.  1/5  of  Steel,  Vi  of  Aluminum 
Non-Corrosive — Can't  rust,  oxidize  or  mildew 
Not  affected  by  weather,  sun  or  salt  spray 
Highly  shock  resistant 
Easy  to  erect  (90  ft.  in  less  than  1  hour) 

MANUFACTURED  BY 


them  ^ndudtrieA 

OF  MARYLAND,  INC. 

Baltimore  8  Maryland 

Phone:  Pikesville  3316 

*  Trademark  Keg. 


Pikesville 
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at  Collins,  or  about  17  db  less. 

(4)  Antenna  gains  were  about 
10  db  and  20  db  or  a  net  circuit 
gain  of  some  30  db.  Collins  to  NBS 
antenna  gain  totaled  about  36  db. 

(5)  Receivers  employed  band- 
widths  of  about  1  kc,  and  noise 
figures  of  about  2.5  db,  which  gave 
us  a  possible  edge  on  receiver  per¬ 
formance. 


Rerulta 

Starting  on  January  29,  1951,  we 
carried  out  schedules  three  nights  ' 
a  week,  each  time  at  10  p.m.  These 
schedules  continued  through  the  ; 
month  of  July,  reducing  to  once  a  ; 
week  toward  the  end.  It  soon  be-  j 
came  apparent  that  we  could  ex¬ 
change  very  weak  signals  with 
consistency.  Due  to  severe,  rapid 
fading  it  was  difficult  to  exchange 
much  information,  but  the  amazing 
fact  was  that  signals  were  so  con-  | 
sistently  weak,  always  fading  in  i 
and  out  rapidly,  and  never  reach-  I 
ing  more  than  the  same  few  db 
above  noise  level.  ! 

Both  stations  are  familiar  with 
super  refraction  through  the  tro¬ 
posphere,  as  well  as  aurora  reflec¬ 
tion,  and  have  contacted  frequently 
by  these  mediums,  but  the  con¬ 
sistent  scheduled  contacts  were 
definitely  of  a  different  nature. 
After  reading  the  story  of  Collins’ 
transmissions  to  NBS  at  Sterling, 
Va.,  I  feel  it  is  quite  likely  that 
the  same,  or  a  similar  reflecting 
medium  was  used  between  Erie, 
Penna.  and  S.  Plainfield,  N.  J. 

One  final,  significant  clue.  Dur¬ 
ing  August  1951  both  stations  dis¬ 
mantled  antennas,  and  replaced 
them  with  larger  and  higher  arrays. 
Tests  from  both  stations  indicated 
that  average  ground  wave  signals 
at  100  miles  or  so  had  increased 
considerably  in  strength,  which  of 
course  is  what  we  thought  we 
wanted.  But,  attempted  schedules 
have  failed  completely  since.  Ap¬ 
parently  our  angle  of  radiation  is 
now  too  low.  A  new  antenna  under 
construction  at  W3QKI  has  a  tilt 
mechanism  for  controlling  the 
angle,  and  it  is  expected  that  results 
will  prove  interesting  as  well  as 
useful. 

Herbert  Johnson 

WSQKI 
Brie,  Penneylvania 


COAXWITCH 

COAXIAL  SELECTOR  SWITCH 

50  Ohns- 
Typt  N  ComM  ctors-Monually  ControM 
low  VSWR-4  Modob 


The  OOAXWITCH  b  an  RF  twitch  for  um 
ia  coaxial  circuits  where  it  b  importaiit  that 
the  90  OHM  iatpedaoce  of  the  cablet  be 
■aiataioetd.  la  a  circuit  tense,  this  twitch 
consists  of  two  pairs  of  ''N”  connectors 
spaced  ^V&'apart  using  RG-S/U  at  the  coa* 
aecting  link.  The  COAXWITCH  itself 
iatroducet  ao  VSWR  other  than  that  of 
coanectort.  Characteristic  impedance  b 
aMiatained  thru  all  twitch  details.  Cut^ 


wair  Mew  thowt  that  AMd  as  well  as  caattr 
coMuctoc  b  switched.  Berylliuat  copper 
coatacts.  oa  the  gooseaeck,  aaate  dirsetif 
with  atale  "N"  (Type  UG-ZlB/in  coo- 
aectors,  which  coaaect  directly  to  hack  plate 
of  taritdi.  Since  aU  coaacctort  coaac  oat  ia 
Uae  with  axis  of  ssritch.  right  aagic  ca» 
aectors  arc  usually  uanecettaty. 


ELECTRONIC  CORP. 

TERMALINE 


1100  EAS1  3|n  St 
CUVILAND  14, 
OHIO 

Mfetl  Caatti 
NltlT  INTfRPRISU 
MUtWOMtACAl. 


HIGH  STABILITY 


Other  models  to  1000  MC 


WUNDERLICH 

RADIO  COMPANY 

2  FIFTH  AVE. 

New  York  11,  N.Y. 


Covering  FREQUENa  RANGE 
from  100  KC  to  16  MC  *  s  win  output 

purpose  High  titWHIy  otciNtlof  detipttd  b  ibt  ttoWHIy  tgaivtital 

to  Hwl  obbiaed  by  Itmptrtbrt  nalrolltd  crytbl  otcHbtart.  UaM  twy 
bt  sttd  tt  I  Irtatmitbi  tsdbf  or  tar  Itbertbry  atstartintal  perpettt. 
Compbtaiy  sbbMtd. 

description  Tbc  laal  frtwttacy  b  datbad  by  miibi  a  crytbl 

coalroNad  irteetney  with  t  bnabb  M-tbbtMy  low  Irtqatacy  otoMebr 
tad  tslrtcttai  Iht  difftrtaca  Irtgatacy  tbreagb  t  vttiabb  tsaad  Mbs. 
Tbttt  Irtqatadtt  trt  bd  isb  t  btlaactd  atodebtar  wbatt  ttw  Mgbat 
Irtqutncy  It  irtttty  rtdsctd  tad  Ibt  dilltftact  frtqaeacy  or  bwer  lida 
baod  it  patttd  tbreaib  a  Isatd  Mbi.  Hart  N  it  sapMbd  tad  siad  b 
drbt  Ibt  powar  oatpal  tUft. 

• 

now  in  use  SOO  KW  Vtba  tf  AaMtbt  Trtatadtbn. 
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CONTACTS • 

FOR  THE  FIELD  OF  ELECTRONICS 


EISLEK  MANUFACTURES  COMPLETE  EQUIPMENT 

WELOERt  FOR  RPOT  &  WIRE  BUTT 
RADIO,  TV  TUBE  EOUIPMENT  4  REPAIR  UNIT* 
INCANDESCENT,  FLUORESCENT  MF6  EQUIPMENT 
NEON  SION  MAKERS  EQUIPMENT.  CLASS  LATHES 
ELECTRONIC  EQUIPMENT.  VACUUM  PUMPS.  Eto. 
W«t  OIIM  SLICINS  4  CUTTING  MACHINES  far  LaS  Um 
TRANSFORMERS.  SPECIAL  4  STANDARD  TYPES 
EISLER  EN6INEERIN0  CO.,  INC. 

7H  Sa.  I3tli  SI.  Nawarfc.S,  N.  J. 


ELECTRO  PLATING 


SPECIALISTS  IN 

Silvor,  Cadmium  A  Zinc 
Barral  Ploting 

Iridit*  and  Cronak 
Procatsas 

Ta  CavarnmaMl  SRaaMlaallani 
Gavafnmanf  CaNIFfarf 


EVEREADY 


PLATING  CO. 

IFSOFItSTAV.N.T.C. 
tN  a- IMS 


ELECTRICAL 


COILS 


Babbia,  apoot.  lam.  krrar.  latarlaaaad. 
lalarwoTan  typaa.'  Moda  al  any  aicrtarial. 
oay  fiaiah,  lar  coiy  appUeotloa. 

Saad  blua-priata  aad  apadflcafiona 
lor  prompt  QuolatiMi. 


THE  FIVE 
STAR  COMPANY 

Wait  Main  Straet 
Plonttville,  Conn. 


FLUXES 

SOOERING 

[BRAZING  &  WEEDING 


l  I  <I1IN  CO  INC  ^  CNiia,.  31  III 

lilB  l.Vi!P.7.V.'r 


Shorted  Turn  Indicator 

MOOa  I01C  tUUJTIN  42 
HWNTIHOTON  MACH,  CAUP. 


II 

WAl  KIE  RECORDALL 


MILES  REPRODUCER  CO  .  INC 

•  II  •«0*DW*>f^H'WH  Nl  W  .on.  3  N  Y 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 
racaivara — fast  aoaipinaat 
iToaimmart — caa  trait 
tab  ataambllat 

TILITRONICS  LARORATORY,  INC. 

Waatbary,  L.  Iv  N.  Y.  Waatbnry  7-102B 


MICO  "SOLDERUX" 

INSTRUMENT  SOLDERING  FLUXES 

Non-Corrotivc.  Especially  recommended  for 
•oft  soldering  fine  wires  and  small  ports  of 
many  metals  incladiiu  steel,  brass,  chromel, 
constontan,  nickel,  silver  and  copper.  Mico 
Solderux  Liquid  fer  vigorous  action  —  Mico 
Solderux  Cream  for  strong  octioa — AAico  Sol- 
derux  Paste  tor  milder  action.  These  fluxes 
ore  unique  in  thot  chemical  action,  so  necos- 
sory  in  cleaning  metals  of  oxides,  grease,  and 
dirt,  dees  not  begin  until  soldering  tempera¬ 
tures  ore  reached.  When  the  work  cools,  any 
remaining  flux  subsides  into  a  chemically 
inert  material  of  low  conductivity  having  non- 
hygroscopic  properties.  I  ox.  trial  jar  —  SOy. 

MICO  INSTRUMENT  CO. 

74E  Trowbridge  St.  Cambridgo  3B,  Moss. 


^11  make  it! 
ns,  HEADERS 
l•■v'1^LS,  SPECIAL  ITEMS 

QUALITY  Products  Co. 

387  CHARLES  STREET 
PROVIDENCE,  R.  I. 


REX  RHEOSTAT  ^ 

"('•'I 


BALDWIN  N.  Y 


MICA 


Gauae  Glass  Gasket  Mlea  In  any  sIm  alsa  any 
ather  larae  site  far  Msetrleal  use  buy  direct  frani 
mine  ewnsrs  knewn  ter  euality,  henesty  and  rca- 
•enabisnsss.  Airmail  yaur  raanireaMnts  ta 
ARUNA  BROTHERS 

1  Ksellna  Road.  Nsw  Dsihl  (ladia) 

Cables:  “MUKTI”. 


SUBCONTRACTING 

MILITARY  and  COMMiRCIAL. 
Power  suppUoa,  eoatrola,  Iasi  aquipmanl. 
■ub-asaoinbUas,  cabla  and  homass  work. 

PESCHEL  ELECTRONICS,  INC. 

13  GARDEN  8T.  NEW  ROCHELLE.  N.  Y. 

NEW  Rocbolle  f-3342 


This  CONTACTS  Section 

aupplomanla  ethar  adTortiaiag  in  ttiia 
iaaua  with  thaoa  additional  onnounca- 
inanla  of  products  sssontlol  to  aiiiciMil 
and  acononUcal  production  and  mcdnla- 
nanco.  Moka  a  habit  oi  chacking  Ihla 
paga,  aach  issua. 


ANALYSIS  OF  ALTERNATING 
CURRENT  CIRCUITS 

Jutt  Pubihhad 

Here’s  a  modem  Introduction  to  a-a  Hrruit*  rom- 
pleuly  devoted  to  the  steady  state  In  lamped  Uneer 
networks.  Notations  for  potential  dlfferenoes  follow 
newly  reconunended  practlcet,  and  the  two  dimen- 
slonel  quantities  used  In  network  analysle  UkesHse 
are  In  nooord  with  the  lateat  trenda.  The  appendix 
^res  you  a  romprehensire  ooveraxe  of  d-c  circuits. 
By  Wilfcur  R.  LaPaaa.  Profseter  of  Eleeirleal  Eatl- 
nearlna,  Syraenta  llalversity.  444  po..  STS  lllns., 
96.50 


ELECTRONIC 
MEASUREMENTS 

Second  Edition 
Ju$t  Pubihhad 

Covers  meAsurenient  ftindamrauU  in  mnny  fields 
beyond  rooTentiODtl  rAdlo.  includinf  teleriMon, 
radar,  and  other  |NiIse<)  systems,  microwave  tech- 
nlQues.  anft  terhnlQues  of  value  to  enaineern  In 
other  areaib  who  use  electronics  in  their  io.vtrumenta- 
tion.  Treat>»  circuit  con<<tants  and  lumped  circuitM: 
wave-form,  pha-4>.  and  time  interval  measurement'*: 
receiver  and  antenna  measurements;  generators  of 
special  vraveforimi :  attenuators  and  simal  ^nera- 
tors.  etc.  By  F.  E.  Tarman.  Otan.  School  of  Cafl* 
nooilna.  and  i.  M.  Pattit.  Asaaciata  Prafessor  af 
Elactrlcal  Enflnaarini,  Stanfard  Ualvarsity.  Sacand 
Edition.  6B3  »p..  4S0  lllui..  SIO.OO 


PRINCIPLES  OF  RADAR 

Third  Edition 
Jutt  Pubihhad 

Deals  with  the  fundamental  cfmeepts  and  tech- 
nlQues  of  pulse  radar.  PretientM  the  entrineering 
principles  of  the  pulse  circuits  and  the  high-fra- 
Quenry  devices  common  to  nearly  all  radar  systems. 
Describes  tlie  gener;&l  features  of  radar  systems  and 
n-stem  components:  discusses  pulse  circuits  and 
their  applh'ation  to  radar  modulators,  indicators, 
and  receivers.  Covers  radio- freQuenry  aspects  of 
radsr.  including  basic  concepts  pertaining  to  trans¬ 
mission  lines,  wave- guides,  cavity  resonators,  and 
antennas,  and  the  techniques  of  their  use  in  radar 
■ystems.  By  the  Mitsaehusstts  Institute  of  Toch- 
nolofy  Radar  School  Staff.  Rovisod  by  J.  F. 
Rolntlot.  MIT.  and  Godfroy  T.  Caata.  formorly  of 
MIT.  Third  Edition.  887  pp.,  5«S  illut..  $7.75 


HANDBOOK  OF  INDUSTRIAL 
ELECTRONIC  CIRCUITS 


A  ready,  practlrnl  M>um> 
ot  Informatlan  oo  tha 
circuit,  you  need  for  In- 
diutrtal  clectroalc  appli¬ 
cation..  ProvldM  n  clrar- 
ly-drawn  dlasram  tor 
every  one  of  433  clreiilt. 
.  .  .  wid  Include,  ronciw 
description,  of  how  tlis 
speclOo  circuit  work.  ,  .  . 
It.  performance  ...  It. 
chancterlstlcs.  V.luabl. 
crom- reference  Index.  By 
Jehn  Markus  and  VIn  Zs- 
luW.  Editars.  Electranics, 
272  pp..  433  lllns.,  97.00 


SEE  BOOKS  TEN  DAYS  FREE! 


McGraw-Hill  Baok  Ca.,  330  Wsst  42  St..  N.Y.C.  36 
Send  me  book(a)  checked  below  for  It  days'  ex- 
■lulnatlon  on  approral.  In  10  day.  I  will  remit 
for  bookts)  I  keep,  plus  a  few  cent,  for  dellyery. 
uid  return  unwanted  bookts)  postpsld.  (We  pay 
for  dellrery  if  you  remit  with  this  coupon;  same 
return  priyllete.  I 

BLePaxe— ANALYSIS  OF  A-C  CIRCUITS  96..’’>n 
Terman-ELECTRONIC  MEASUREMENTS. 

2n<l  9M..  910.no 

□  M.I.T.-  PRINCIPLES  OF  RADAR,  3rd  Ed.. 

9:.T5 

□  Uarkus-HNOBK.  OF  INO.  ELECTRONIC 

CIRCUITS.  $7  1)0 


Addreaa  . 

City . Zone . Rt, 

Company  . 

Poaltlan  . 


This  effsr  appllts  ta  U.  8.  aniy. 
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CLASSIFIED  ^EARCHLl  O  H  T  S  E  C  T  I  O  N  advertising 
EMPLOYMENT  .  BUSINESS  .  OPPORTUNITIES  .  EQUIPMENT— USED  or  RESALE 


UNDISPLAYED  RATE 

SI.SO  •  IIm,  miNimum  )  linM.  To  figwr*  ad- 
vonc*  paymtnt  count  S  ovorogt  words  ai  a  lioo. 
POSITION  WANTED  R  INDIVIDUAL  SELL¬ 
ING  OPPORTUNITY  undiiplayod  odvortifing 
rato  is  aao-balf  ot  abort  raft,  payoblo  la 
adraaet. 

tOX  NUMIERS  count  I  lint  additional. 


INFORMATION 

DISCOUNT  10%  if  full  poymtnt  it  madt 
in  odyonct  for  four  constcutivt  instrtions  of 
unditplaytd  ads  (not  including  proposals). 
EQUIPMENT  WANTED  OR  FOR  SALE  Advertise¬ 
ments  acceptobic  only  in  Displayed  Style. 


NEW  ADVERTISEMENTS  ADDRESS  N.  Y.  Office.  ISO  W.  42  St.,  N.  Y.  M.  for  the  February  issue  closing 
the  Searchlight  Section,  which  lists  the  names  of  the  manufacturers  of  resistors,  capacitors,  rheestots, 

such  products. 


DISPLAYED— RATE  PER  INCH 
The  advertising  rate  It  SI4.00  per  inch  for 
all  advertising  appearing  on  other  than  a  con¬ 
tract  basis.  Contract  rates  quoted  on  request. 

AN  ADVERTISING  INCH  is  measured  %  inch 
vertically  on  one  column,  3  columns — 30  inches 
— to  a  page.  ELECT. 

January  2nd.  The  publisher  cannot  accept  adevrtising  in 
and  potentiometers  or  other  names  designed  to  dcKriba 


raEERS  WITHOIIT 
COELECE  DEdlEES... 

We  put  no  limits  on  your 
engineering  future!! 

•  Aro  you  capabla  of  delag 
roed  proioaeioaal-loTol  angi- 
noaring  work?  U  you  hava  dan- 
oaetrotad  your  ability  to  do  first 
class  auglnaariiig  work  but  tool 
yon  ara  balug  bondiooppad  by 
lha  lock  of  a  eollaga  dagraa,  gal 
la  touch  with  this  company. 

WE  ARE  a  larga  manuiacturar  of 
Elactronic  Equipmant  (Milltory. 
Atriotloii.  AulomoUwa,  Talayislon)  and 
bawa  OTar  lOO-mlllion-dolIar  backlog. 
Loccitad  on  Eoslam  Saoboard. 


•  Thara  ora  moay  rasponsibla 
positions  opaa  Ui  our  orgoni- 
lolioa  which  oifor  usdimitad  op- 
portuislty.  Wa  want  tham  fllM 
br  compataat  man,  ragardlass 
of  Iboir  formal  oducotioaal  bock- 
grounds. 

P-S91t,  Blectronlre 
110  W.  41  St..  New  York  10,  N.  T. 


RESEARCH  ASSISTANTSHIPS 

Ph  D.  candidates  in  chemistry  and  M.  S.  candi¬ 
dates  in  chemistry  electrical  engineering  (Elec¬ 
tronics),  chemical  engineering,  physics  and 
geology  are  wanted  by  a  South-western  State 
University, 

These  positions  provide  part-time  research 
duties  with  time  for  acodemic  work  toword 
advanced  degrees.  Stipends  are  up  to  $2,1  SO 
for  12  months.  Nonresidents  fees  are  waived. 

P-S756,  Electronics 

110  N.  lllchlKsn  Ave..  Chicneo  11,  III. 


ELECTRONIC  ENGINEERS 

S  OR  MORM  YiARS  tXMRIiNCt 

Smoll  alectronic  rttcarch  and  davolop- 
mont  laboratory,  locatad  8  milat  outsida 
of  Watbington,  0.  C.,  hat  lavaral  opon- 
ingi  for  senior  alectronic  engineers.  De¬ 
gree  essential.  Varied  projects,  including 
considerable  Defense  work.  Liberal  sal¬ 
aries  dependant  upon  exporionco.  Excel¬ 
lent  personnel  policies. 

THE  DAVIES  LABORATORIES 

liKorporattd 

4705  Queensbury  Road,  Riverdale,  Maryland 


SENIOR  •  JUNIOR 

ENGINEERS 

TECHNICIANS 

FOR  PERMANENT  POSITIONS 

With  a  well  established  progressive 
organization  engaged  exclusively  in 
the  design  and  manufacture  of 
specialized  electronic  equipment; 
both  for  defense  and  for  an  ex¬ 
panding  commercial  line.  Projects 
are  varied  and  include  radar  sys¬ 
tems,  computers,  antenno  systems, 
microwave  equipments,  airway 
navigation  aids,  transmitters  and 
receivers. 

Write  full  resume  of  education  and 
employment  record. 

Located  in  suburban  Washington, 

D.  C. 

MARYLAND  ELECTRONIC 
MANUFACTURING  CORPORATION 

S009  Calvert  Rood 
Collage  Park  2«,  Md. 


ENGINEERS 

ELECTRONIC  ORGANS 
Design 

Development 

Quality  Control 

Unusual  opportunities  exist  with  expand¬ 
ing  manufacturer  in  a  fascinating  field. 
Send  resume  to  President 

ALLEN  ORGAN  COMPANY 

Allentown,  Pennsylvania 


[LECTRONIC  ENGINEERS 

We  are  looking  for  electronic  engineers, 
with  experience  in  the  development  of 
electronic  digital  computers,  to  work  in 
the  development  of  business  machines. 
Plenty  of  opportunities  for  odvancement. 

Wrfte,  giving  full  Mailt,  IneMIng  education 
and  experience. 

THE  NATIONAL  CASH  REGISTER  CO. 

South  Main  and  "K"  Streets 
Dayton  9,  Ohio 


CANADIAN  FIRM 

well  established  in  Electronic 
field  wishes  to  affiliate  with 
U.  S.  company  to  manufac¬ 
ture  electronic  components 
(or  complete  equipments)  in 
Canada. 

Excellent  manufacturing  facilities, 
machine  shop  and  plant  with  fully 
trained  personnel. 


CW>MSe,  Electronlce 
ISO  W.  41  St.,  New  York  IS.  N.  Y. 


Patent  Available 

New  Microwove  Tube 

This  unusual  tuba  has  interesting  pessihilities 
as  a  ntw  product,  os  o  supplement  for  existing 
typos,  or  for  new  microwave  applications. 
Furthar  dovtiopmonf  rtquirod. 

Invontor-ownorship;  principalt  only 
BO-617e,  Blectronico 
110  Weet  42nd  St.,  New  York  IS.  N.  Y. 


REPLtKH  (Boa  No.):  Address  to  offlc*  nearest  you 
NEW  YORK:  SSt  W.  Jtnd  8t.  (tt) 

CHICAGO;  StO  N.  Mirkigan  Are.  (II) 

BAN  FRANCISCO:  t$  Pott  8t.  (i) 


POSITIONS  VACANT 

ELECTRONICS  ENGINEERS  nnd  Chief  Elec¬ 
tronics  Enalneer  required  In  new  electronics 
division  or  established  company.  Muat  have 
conaiderable  elertro-mechanlcal  development 
experience  preferably  in  Instrumentation, 
transducers,  eervomechanlce.  Salary — Open. 
Theee  poaitlona  are  permanent  with  an  oppor¬ 
tunity  to  advance  with  an  entirely  new  product. 
Control  Celle.  321  West  OoUKlae,  Wichita, 
Kansas. 


SALES  ENGINEER  under  30  years  old  with  a 
flair  for  wrltlna  wanted.  Good  Job  and  future 
open  in  advertieina  department  of  a  well- 
known  Instrument  company  located  In  New 
Enaland.  P-(012,  Bleclronlca. 

TECHNICAL  WRITER  wanted.  If  you  have  a 
technical  background,  some  nalea  experience, 
and  can  write  we  have  a  good  Job  with  a  fu¬ 
ture  waiting  for  you  in  the  induatrlal  advertis¬ 
ing  field.  P-40(l,  Electronics. 

YOUNG  ENGINEER  wanted  who  likes  to  write. 

Should  have  some  experience  in  sales  work. 
P-60(0,  Electronics. 


Wanted:  by  U.  8.  Forest  Service,  2760  N.  W. 
Yeon  Avenue,  Portland,  Oregon,  Signal  Corps 
Radio  Signal  Generators,  Type  I-20S.  Advise 
price  and  condition. 


ANYTHING  within  reason  that  is  wanted  in 
the  field  served  by  Electronics  can  be  quickly 
located  through  bringing  it  to  the  attention  of 
thousands  of  men  whose  Interest  is  assured  be¬ 
cause  this  is  the  business  paper  they  read. 
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SEARCHLIGHT  SECTION 


i»gji«fP.sass;ig: 


GOOD.^YEAR 

^^AIRCRAFT  ^ 


lESCARGH  ^ 

AND 

DEVELOPMENT 


forge  the  KEY  fo  Amenca'g  future  in  the  AIR 
take  YOUR  place  .  .  .  with  GOODYgAR  AIRCRAFT 


The  continued  and  steady  growth  of  established  research  and  development  projects 
presents  a  number  of  unusual  opportunities  for  outstanding  and  experienced  men. 


ENGINEERS 


SCIENTISTS 


Positions  ore  available  in  our  organization  for  qualified  personnel  in  the  following 
fields: 

*  EUdrical  Sytt*mt  *  Structur«t  *  Stress  Analysis 

*  Circuit  Analysis  *  Aerodynamics  *  Flight  Test 

*  Analog  Computers  *  Applied  Mathematics  *  Missile  Design 

*  Servomechanisms  *  Electronics  *  Dynamics 

*  Test  Effuipment  *  Physics  *  Microwaves 

Openings  ohe  exist  for  welding  engineers,  civil  engineers,  CHMi'inechankoi  engi¬ 
neers  wMi  experience  in  metals  fabrication;  and  for  personnel  %ith  ability  and 
experience  in  technical  editing,  art,  and  motion  pictures. 


Positions  are  available  at  several  levels,  and  inquiries  are  also  invited  from  recent 
graduates.  Salaries  are  based  on  education,  ability,  and  experience.  Liberal  salary, 
vacation,  insurance,  and  retirement  plans  are  yours  if  ypu  qualify. 

If  YOU  are  interested  in  a  secure  future,  write,  giving  full  details,  to 
^  Mr.  C.  G.  Jones,  Salary^ Personnel  Department. 


GOODYEAR  AIRCRAFT  CORPORATION,  1210  Massillon  Roo^Akron  15,  Ohio 

aECntONICS  — JeiNM/y,  1953  m 


electronic  designers 

for  dMlqn  cmd  loreut  of  UHF  aqui 
mant,  Microwora  cemponanti  ond  if 
taau. 

radio  engineers 


Minimum  S  r*<m'  axparlanca.  For  ra- 
aaareh  and  daTalopmant  In  radio  and 
radar  ayaloms  and  eompononU. 


engineers 


Exparloncad  la  tho  datlqn  and  doTOlop- 
moni  oi  componania  ior  tho  maqnatic 
doiloctioa  oi  Cothodo  Boy  Tubos. 


IVhat  can  Kollsman  maan  to  you? 


SEARCHLIGHT  SECTION 


Medionicol  Engineers  ^Ekctricoi  Engineers 
Servo  Engineers— Aerodynamidsts-Physicists— Mathematicians 

Do  You  Know  the  MELPAR  Story? 

For' complete  information  about  the  opportunities  available 
for  qualified  engineers  and  scientists  write  to 

PERSONNEL  DIRECTOR 

melpor,  inc* 

Hio  Resoorcb  Laboratory  of  Westingbouse 

Air  Brake  COa  and  its  subsidiaries 

452  Swann  Avenue/  Alexandria,  Virginia 


A  NEW  Bendix  Division! 
A  NEW  Eiectronic  Product! 
NEW  JOB  OPPORTUNiTiES 


la  our  modem  plont  at  York,  Peaniyl- 
ronia,  Hiit  new  division  of  Bendix  Avia¬ 
tion  Corporation  it  producing  o  now  alac- 
tronic  product.  Tbit  division  bat  o  big 
future;  and  tbit  it  your  opportunity  to 
get  in  on  the  ground  floor,  with  excellent 
pouibilitiet  for  rapid  advancement.  We 
need  the  following: 

•  ELECTRONICS  ENG. 

•  MECHANICAL  ENG. 


We  hove  many  openings  for  men 
iO  qualified  by  education  or  experi¬ 
ence  in  all  phases  of  electronics. 


YOU  BENEFIT 

With  the  Bendix  York  Division,  you  will 
benefit  from  high  wages,  paid  vacationt  and 
holidays  and  ideal  living  conditions  in  a 
bcoutiful  suburban  area. 

Write,  Wire  or  Phone, 

Department  Y-1 


OrrORTUNITY 

Tho  progroaaWo,  growlag  EoUamcm  orqcmixalioa  oliora  coBtiaatag 
opportuailiaa  la  the  doalga  aad  daTolopmoal  of  Amarica'a  ilaaat 
alrcrolt  laatnuaaata. 

CONVENIENCE 

Aa  aaa^lo-raaeh  modara  ploat,  located  la  a  quiet,  raaldaalial  oac- 
iioa  of  New  Yofk. 

SATISFACTION 

The  Haaat  taetUliaa  at  tout  diapoeoi  ....  triaadly,  cooparotiTa 
eo-worhara  .  .  .  moay  libaral  baaafita  lacludlaq  coaaplataly  paid 
Uia,  hoapitallaatloB,  aurqlcal.  ocddaai  oad  haam  laauronca. 


Find  Out  For  YourMlf  —  Contact  Kolltmon  Today! 

KOLLSMAN  INSTRUMENT  CORP. 


10-01  45Hi  Avaniia,  Elmburat 


Lens  Itland,  N.  Y. 


ENGINEERS 


interested  in 


TELEVISION!) 

Sylvania  it  leading  the  field  in  its  develop- 
mant  of  on  a II -electronic  cempotiMe  color 
television  receiver.  Your  imoginotien  and  engi- 
naaring  talent  can  be  used  in  furthering  this 
development.  Here  is  your  chance  to  get  real 
prefassionol  recognition. 

Sylvania,  a  sound,  well  established  firm.  Is 
still  expanding,  stiH  reaching  out  for  new 
ideas.  If  you  are  interested  in  challenging  as¬ 
signments  and  definite  opportunity  far  personal 
growth. 

Investigate  NOW ! 

All  roplies  will  be  held  in  strict  confidence. 
Send  your  personal  resume'  to 

JOHN  WELD 

Sapervisar  of  fmpfoyment 
Department  B 

Sylvania  Electric  Proitacts,  he. 

Radio  A  Televisiea  Dhrisioa 
254  Rano  Street 

BuHglo  7,  New  York 
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SEARCHLIGHT  SECTION 

•  rTare  headed  for  a  better  future 
—when  yon  tome  to  RCA 


If  you  want  to  work  where  you  enjoy  the 
highest  professional  recognition  among 
your  colleagues,  come  to  RCA.  Here 
your  accomplishments  are  recognized 
and  rewarded.  Here  your  future  is  bright¬ 
er,  through  challenging  assignments  that 
lead  to  better  opportunities,  better  posi¬ 
tions.  Here  you  set  goals  for  future  at¬ 
tainment  at  advanced  levels. 

If  your  talent  and  skill  are  not  being 
used  in  a  way  for  which  your  education 
and  experience  has  equipped  you,  come 
to  RCA.  Here  you  will  find  unusual  op¬ 
portunities  to  work  in  close  association 
with  distinguished  scientists  and  engi¬ 
neers  in  research  ...  development . . . 


design  . . .  and  application  of  specialized 
electronic  equipnwnt  for  military  proj¬ 
ects  as  well  as  for  an  ever-increasing  line 
of  diversified  commercial  products. 

Positions  open  are  lifelong  career  op¬ 
portunities.  They  arc  not  "temporary” 
jobs.  Unlike  “feast  or  famine”  industries. 


RCA  has  forged  ahead  regardless  of  war 
or  depression.  You  can  continue  ad¬ 
vanced  study  at  recognized  universities 
under  RCA’s  modem  tuition  refund  plan. 
You  and  your  family  enjoy  outstanding 
Company  benefits.  Yes,  your  future  is 
better  at  RCA. 


LIFCTIME  OPPORTUNITIES  FOR 

INGINIIRS— ll•ctronic  ...  Itactrical  ...  Communkatfon  ... 
Mechanical ...  Computer  ...  MITALLUIIGISTS  and  PHYSICISTS 


th—Peyelopment— Design— Appllcatlont  In  the  following  Helds  t 


■ADAS  •  MISSIU  OUIDANCI  •  SUVO  MICHANISMS  •  COMPUmS  •  TIANtPORNURS  AND 
COILS  •  NAVIOATION  AIDS  •  TILIVISION  •  ILICTtON  TUtU  •  COMMUNICATIONS 
TICHNICAL  SALIS  •  ILICTIONIC  IQUIPMINT  PIILD  SHVICI 


Send  e  cowielf  rAswiiS  mt 
ywir  •dweeHsn  wid  •xportancu. 

Pwsenol  JnMrvkwt 
arrawgod  lit  yow  dry. 


RADIO  eORPORATIOM  of  AMRRieA 
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SEARCHLIGHT  SECTION 


MAKE  THIS  TOUR  HOME 
FOR  IMPORTANT  WORK 
UNDER  IDEAL  CONDITIONS 


l\  ENGINEERS 


1 1  ‘  •  TV  RECEIVER  DESIGN  ENGINEERS 

|l|  •  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  t  INSPECTION  ENGINEERS 

^■1  •  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equ 
ment.  Servo  Mechanisms,  Guided  Missiles  and  lest 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant 

Write,  Wire  or  pliene 

MR.  E.  o.  COLE,  DEPT.  j.  OCnOIX  iKoOtO 

DIVISION  OP  BINOIX  AVIATION  CORPORATION 

BALTIMORE-4,  MD.  Phone:  TOWSON  2200 

UlbiUii  XnsU! 

CUcitcnic  €4fiU^unenit 


SYSTEMS 


COMPUTER 


VoM  Mln  MOer  wHh  W.  L.  MAXSON.  Top 
BPimrfM  ,  .  .  grtmtPr  opporlunHh$  .  .  .  moM 
mpotttlbllHht.  AAranc*  wHh  W.  L.  Maxtott. 

BACKGROUND:  Practical  and  rocoarch  n- 
porioiica  in  odvoncad  Eloctronlc  Circuits 
and  Syttonit  Enfinoaring  DESiGN  A  ANAL¬ 
YSIS,  rulotad  ta:  Instrumontotion,  Fir* 

•  Control,  Communica- 

.  tioira,  Norlgotion,  or 

*  Optical  FMds.  Ability 
in  monagomant  and 
tuporvMon  doclroblo. 

It  your  Mklllt  ar»  now 
bainf  tulhf  uiKItad  la 
o  vital  dotonso  indus¬ 
try  plaom  do  not  apply. 

Kindly  send  roiunic  ond 
salary  roguiromonts  to 


York  1  / 


We  desire  personnel  of  the  highest  caliber — experienced  in  the 
field  of  airborne  automatic  electro-mechanical  control  equipment. 


ENGINEERS 


DESIGNERS-LAYOUT  MEN 


MECHANICAL  DESIGN  ELECTRONIC 
ELECTRONIC  MECHANICAL 

SERVO 

This  work  deals  with  the  manufacture  and  develop¬ 
ment  of  highly  complex  equipment  of  the  most  ad¬ 
vanced  type  in  a  new  and  expanding  division  of  an 
established  firm  with  20  years  of  successful  experience 
in  the  precision  instrument  field. 


Wa  clla  a  faw  of  tba  good  rooaona  why  yoa  might  Ilka 
lo  jola  our  organisation  . . . 

(soa  ora  bosod  on  maril  •  W#  bar*  a  Junior  En^oo^  Trolaing 

ta...  ...w.  varSTiriM  Program  oi  on#  yooi  tor  taoxBorlanaad 

TZ?,  y ^  jmT.  .  *  •nglnoorlng  graduertoa.  Opportunity  to  bo- 

lON  BENEFITS.  QlCs  com#  aequaintad  with  aU  pbasas  oi 

ICE  PLAN— POSITIONS  Industry. 


SALARY  Incroasoa  ora  bosod  on  maril  •  ®  I““*« 

and  lnlllail»a-lwo  wooks  VACATION.  J^rrii^,' 

HOSPITALISATION  BENEFITS.  QITb  com#  aequ(Mtad 

own  INSURANCE  PLAN— POSITIONS  Industry. 

ARE  PERMANENT  duo  to  long  ronga  #  for  tho  eonronfa 

manniacturlng  ond  doTaloping  pro-  onginaart  in  our  B 

grams-EXPENSES  Inctdanl  to  Intar-  JT  iSSuLnUaSSa: 

▼laws  ond  motrlng  oU  obsorbod  by  smuoa  mocnam. 

compony— HOUSING  ond  LIVINa  •  Bducatlonrf  op|x 

CONDITIONS  among  tbs  bast  and  Bn- 

sat  of  any  along  Loks  Midtlgon.  koo  Vocational  Seb 

...  all  Inqulrioa  answorod — writs  or  apply  . . 
*  AC  SPARE  PLUG  OfVISlON 


a  For  tho  eonTsnlsneo  and  dlrsct  uso  ol 
onginoort  in  our  Enginosring  DspgrtmssL 
wo  hOTo  our  own  m^ol  shop  whoro  kigh- 
ost  sklllod  mochonics  oro  omployod. 

a  Xducationol  opportunlttoo  tor  adTcmaod 
dogrooo  orailablo  at  U.  oi  W.,  Marquotlo. 
Toehnical  soginooring  oiiorod  at  Mllwaa- 
koo  Vocation^  School. 


General  Murais  Cehwation 


ISIS  B.  EENILWORTH  PL. 


MILWAUKEE  X.  WB. 


ENGINEERS 


PHYSICISTS 

BS-MS-Ph.D: 

Responsible  positions  in  mechanical,  elec¬ 
trical  or  electronic  engineering,  physics 
or  engineering  physics  for  advanced  de¬ 
velopment  and  design  of  special  equip¬ 
ment  and  instruments.  Prefer  men  with 
minimum  of  two  years'  experience  in  ex- 
perimentol  research  design  and  develop¬ 
ment  of  equipment,  instruments,  intricate 
mechanisms,  electronic  apparatus,  optical 
equipment,  servomechanisms,  control  de¬ 
vices  and  allied  subjects.  PositioM  ore 
of  immediate  and  permanent  importance 
to  our  operations.  Southwestern  location 
in  medium  sixed  community.  Excellent 
employee  benefits.  Reply  by  letter  giving 
age,  experience  and  other  qualifications. 
All  applications  carefully  considered  and 
kept  strictly  confidential. 

Ind.  Rsl.  MonoGsr 
Rsssarch  A  Dsvslopmaiit  Dspt. 

PHILLIPS 

PETROLEUM  COMPANY 

BortlMvills  •  OklakosM 
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I 


Electronics 

Research  &  Development 

Positions  Open 


Cornall  Aeronautical  Loboratorr.  Inc. 
has  MTorol  proioMlonally  chollonqinq 
and  rowardinq  poalUona  opon  In  tho 
Hold  of  Doctronic  Englnoorinq. 

Tho  laboratory  woa  acquirod  In  Jonu- 
ory.  IMS,  by  ComoU  Unieorslty  In  ro- 
■ponao  to  a  wldotproad  nood  for  a 
ttoblo.  highly  compotont  roMorch  or¬ 
ganisation  in  tho  aeronautical  sciences. 
Since  its  acquisition  the  laboratory  has 
grown  steadily  to  o  multV-million  dollor 
annual  contract  IotoI  with  a  staff  of 
over  850. 

The  laboratory's  projects  deal  largely 
with  applied  science.  Typical  electron¬ 
ics  proiects  include  computer  design, 
radar  and  microwave  applications,  pre¬ 
cision  instrtimenlatlon.  missile  guidance, 
telemetering,  and  complex  control  sys- 
lenu. 

Professional  growth  of  staff  members 
is  encouraged  through  regular  seminars, 
attendance  at  .  meetings  of  scientific 
societies,  a  graduate  study  tuition  re¬ 
fund  program,  and  constant  interchange 
of  ideas  and  discussions  with  senior 
level  scientists.  Salary  level  and  em-  ' 
ployee  benefit  programs  are  on  a  par 
with  industry.  While  the  pace  of  proi¬ 
ects  Is  high,  the  informal  organisation 
of  the  laboratory  tends  more  toward  a 
friendly,  thought-stimulating,  academic 
atmosphere.  Proctical  sclentista  emd  en¬ 
gineers  work  closely  together  In  mok- 
ing  important  contributions  to  America's 
scientific  progress. 

If  you  would  like  to  learn  more  about 
this  unique  organisation  or  its  personnel 
needs,  pleose  feel  free  to  write.  No 
obligation,  of  course. 

CORNELL  AERONAUTICAL 
LABORATORY.  INC. 

P.O.  BOX  235 

BUFFALO  25,  NEW  YORK 


SPECIAL  OPPORTUNITIES  FOR 


SENIOR  ENGINEERS 


Convoir  in  beoutiful,  mnshiny  Son  Diego  in¬ 
vites  you  to  join  on  "engineers'*  engineering 
department.  Interesting,  challenging,  essential 
long-range  projects  in  commercial  aircraft,  mili¬ 
tary  aircraft,  missiles,  engineering  research  and 
electronics  developmenl.  Positions  open  in  these 
specialized  fields; 


llectricel  Design 
Mechenicel  Design 
Structural  Design 
Structures 
Weights 


Serve-mechenisms 
Aeredynemics 
Thermodynamics 
Operatien  Analysis 
System  Analysis 


Generous  travel  allowances  to  those  accepted. 
Por  free  brochure,  write  Mr.  H.  T.  Orooks, 
Engineering  Dept.  900 


CONVAIR 

IN  BEAUTIFUL 

SAN  DIEGO 

3302  PACIFIC  HIWAY 
SAN  DIEOO  12,  CALIFORNIA 


ELECntONICS  — JoiiiMry.  1953 


SEARCHLIGHT  SECTION 


STAFF  ENGINEERS 

Design  and  Development 

Leading  Chicago  Electronics  firm  is  seeking  the  services  of  qualified 
men  to  fill  several  staff  openings  in  its  Electronic  Design  and  De¬ 
velopment  Division.  Persons  selected  will  be  given  intermediate  and 
advanced  level  assignments  in  our  well  equipped  Television,  Radio  and 
Government  Equipment  Laboratories. 

Experience  in  monochrome  receivers,  deflection  and  high  voltage  cir¬ 
cuits,  radiation  interference,  NTSC  color  receivers,  color  generating 
equipment  or  UHF  systems  essential. 

These  are  permanent  positions  and  offer  excellent  opportunities  for 
advoncement.  Company  has  well  planned,  long  range  program  of 
design  and  development. 

Please  write  Mr.  Paul  White,  Personnel  Division,  giving  related  ex¬ 
perience  and  educational  qualifications. — Or  telephone  SPauiding 
2-0100. 

Interviews  arranged  at  your  convenience. 

Admiral  Corporation 

3800  W.  Cortland  St.  Chicago  47,  Illinois 


SYSTEMS 

ENGINEERS 

For  design  and  installation  of  radio  com¬ 
munication  systems  of  oil  types  m  HF, 
VHF  and  Microwave  bands  for  use  in 
foreign  countries. 

Applicants  should  have  expeiMnce  in 
either  radio  propogation  studies  ond  an¬ 
tenna  design  or  in  the  oppIkoHon  of 
telephone  and  telegraph  terminal  equip¬ 
ment. 

These  positions  are  not  dependent  on 
government  contracts  and  would  be  bosed 
in  New  York  with  occasionol  overseas 
duty. 

Send  full  details  to 

Personnel  Dept. 

Radio  Corporation  of 
America 

RCA  International  Dkr. 

30  Rockefeller  Plaza 
New  York  20  New  York 


^iectronic 


ynwEBS 

•  CAN  YOU  PRODUCE? 

•  LOOKING  FOR  ADVANCEMENT? 

•  DO  YOU  HAVE  IMAGINATION? 

•  ENGINEERING  TALENT? 

•  BROADCAST  STUDIO 

EXPERIENCE? 

Our  commercial  expansion  pro¬ 
gram  offers  attractive  and  unus¬ 
ual  opportunities  for  electricol  en¬ 
gineers  in  the  sound  recording 
fieid.  Electronic  design  and  devel¬ 
opment  background  with  mechan¬ 
ical  'ninow-bow"  required.  Fositioni 
open  include  design  and  develop¬ 
ment,  administration,  and  Sales 
Engineering.  Replies  hold  in  the 
strictest  confidence. 

Write  or  Call  Mr.  George 


225  W.  Ohio  Street,  Chicago  10,  III. 
Wkhtkall  4-IU9 


MICROWAVE 

ENGINEER 

1-10  cm.  Antenna  Design 

and 

COMPUTER 

ENGINEER 

Circuits  and  Systems 

Unusuol  problems  on  bolh  commer 
cial  and  defense  equipment  Need 
'.riqinality,  solid  theoretical  back 
qround  and  live  or  more  years  of 
desiqn  <‘*penente.  „ 

r.xcelWnt  opportunity  lor  full  dc^vel 
‘pm**nt  of  the  professional  engineer. 
An  unusual  laboratory  location  in  a 
rapidly  arowinq  well  established 
lirn  eniouraqinq  a  broad  contribu 
tioH  and  qiviriq  wid*-  responsibilities. 

VICTOR 

I  Adding  Machine  Co. 

I  3900  N  Rock>.cll  Chicoqo  18 


TWO 

ENGINEERS 

.  .  .  Two  engineere.  mathematidane  or 
phyeidete  are  needed  to  plan  and 
execute  theoretical  studiee  in  two  gen¬ 
eral  problems  of  communicationB  and 
control  syeteme. 

Exceptional  ability  and  a  Ph.  D.  or 
equivalent  experience  are  eeeeatial. 
Training  in  matbematica  and  etotietiCB. 
noise  ond  communicertirm  theory,  and 
eystems  analysis  necessary. 

Problems  Involve  the  syntheeis  of 
reliable  mechanisms  from  unreliable 
components  by  parallelism  or  other 
means,  and  the  application  of  informa¬ 
tion  and  noise  theory  to  radar  and  com¬ 
munications  systems,  both  as  applied 
to  guided  mistiles. 

Send  resume  including  education, 
scholastic  record,  experience  and  refer¬ 
ences  to 

California  institute 
of  Technoiogy 

Jet  Propulsion  Laboratory 

4t00  Oak  Grove  Drive 
Pasadena  3,  California 
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SEARCHLIGHT  SECTION 


STAVID 

ENGINEERING,  INC. 

has  openings  for 

GRADUATE 
ELECTRONIC  and 
MECHANICAL 
ENGINEERS 

Eip«riciict  in  Design  and  Dnvclopnient  of  Radar 
and  Sonar  necessary. 

Rfood  Knowledge  of  Seorck  and  Fire  Control 
Systenn;  Servo  Meckanisms,  Special  Weapons, 
Microwave,  Antennas  and  Antenna  Monats,  etc. 
Meckankol  Engineer  skould  also  kave  experi¬ 
ence  in  packaging  of  Electronic  Equipment  to 
Gov't  specifications  including  design  of  com¬ 
plex  cokinets,  skock  mounts  ond  sway  brace 
structures. 

FIELD  ENGINEERS 

Qualified  to  instruct  in  tke  operation  and  su¬ 
pervise  installation,  mointenance  ond  repair  of 
Radar,  Sonar  ond  allied  electronic  equipments 
In  tke  Field. 

A  ckonce  to  grow  witk  a  young  and  progressive 
company;  salary  and  advancement  commen¬ 
surate  with  ability;  liberal  vocation,  sick  leave, 
9  paid  holidays,  group  life,  sickness  and  acci¬ 
dent  insurance  plans,  and  a  worthsdiile  pension 
system. 

Persomei  Office,  200  W.  SeveRth  St. 
PlaiRfield,  N.  1.  -  Tel.  PI.  6-4806 


UHF 

and 

MICROWAVE 

ENGINEERS 

This  rapidly  growing  Organiza¬ 
tion  in  south  central  Wisconsin, 
approximately  100  miles  from  Chi¬ 
cago,  has  several  openings  for 
Junior  and  Senior  Engineers  in  the 
U.H.F.  and  Microwave  fields. 

UNUSUAL 

SALARY  OPPORTUNITIES 

exist  under  ideal  working  condi¬ 
tions  in  large,  well-equipped  labo¬ 
ratories.  Personnel  benefits  such 
as  sickness,  accident,  and  life  in¬ 
surance  in  addition  to  a  very  lib¬ 
eral  pension  system  are  offered. 

For  more  information  concern¬ 
ing  the  positions  that  are  open 
we  invite  you  to  write  to  Personnel 
Director,  Department  A. 

GIBBS  MANUFACTURING  & 
RESEARCH  CORPURATION 

Janesville,  Wisconsin 


ENGINEERS 

FOR  ATOMIC 
WEAPONS  INSTALLATION 


Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  Aerodynamicists,  and  Mathe¬ 
maticians.  A  variety  of  positions  in  research  and 
development  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
o  contributory  retirement  plan. 


Albuquerque,  center  of  o  metropolitan  area  of 
150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  Albuquerque  lies  at  the 
foot  of  the  Sondio  Mountains  which  rise  to 
1 1,000  feet.  Cosmopolitan  shopping  centers,  scenic 
beauty,  historic  interest,  year  'round  sports,  and 
sunny,  mild,  dry  climate  moke  Albuquerque  on 
ideal  home.  New  residents  experience  little 
difficulty  in  obtaining  adequate  housing  in  the 
Albuquerque  area. 

THIS  IS  NOT  A 
CIVIL  SERVICE  APPOINTMENT 

Make  Application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,N.M. 


SEARCHLIGHT  SECTION 
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SEARCHLIGHT  SECTION 


:  ELECTRONIC  • 

:  ENGINEER  : 

:  WANTED!  : 

•  • 

^  An  established  business  orgonizo-  ^ 
tion  engaged  in  development  and  ^ 
manufacture  af  products  for  VHP 
^  ond  UHF  Television  Application,  * 
9  requires  an  individual  qualified  to  * 

•  work  independently,  to  organize,  • 

0  and  to  supervise  development  ^ 
^  projects.  0 

0  This  position  is  to  be  permanent  0 
^  and  will  after  the  opportunity  for 

unlimited  advancement  to  a  sue-  i 

•  cessful  career.  Offers  stimulating 

^  and  congeniol  surroundings  in  o  * 

•  newly  acquired  plant.  9 

Attractive  Salary 

0  Write  stating  qualificatians  • 

0  • 

Blonder-Tongue  0 

LABORATORIES 

•  S26-SM  North  Avenue  * 

0  Westfield,  New  Jersey 

lu 

■ 

THE  DE  HAVILLAND  AIRCRAFT  OF  CANADA  LTD. 

la  raquiring  experienced  enqineers  for  development  work  on  spe¬ 
cial  new  proiecta.  Applicants  should  possess  an  honours  degree 
together  with  at  least  two  years  industrial  experience.  Preference 
will  be  given  to  Canadian  Nationals. 

Employnont  is  oiforod  ia  four  gonoral  catogorlos  as  follows: — 

(a)  Physicists.  Mon  with  a  sound  background  of  basic  physics  to  work  on  opttcoL 
sisctronic  and  mscbonlcal  dswicss. 

(b)  Sarro  Enginoors.  A  thorough  knowlsdgs  of  basic  sonro-moebanism  tbaorf  is 
•ssantiol  togstbsr  with  sxparisnea  In  tbs  dssign  and  oparation  of  Blactronic 
sarro  systams.  A  knowlodgs  of  air-oparatod  ssrros  would  ba  an  adrontaga. 

(c)  Gyro  Enginoars.  Applicants  should  bars  had  first  hand  szpartanca  in  dorslop. 
msnt  work  on  slactricolly  drirsn  gyros  prsisrobly  from  both  tbs  slsctrical  and 
mscbonlcal  riswpolnts.  A  knowlsdgs  of  produetton  tschnlquss  is  ssssntial. 

(d)  EJsctro-Mscbonical  Enginssrs  to  work  on  occsisromstsrs.  proportional  rslays. 
hlgh-frsqusncy  motors  and  similar  dsricss.  A  knowlsdgs  of  production  mstbods 
is  dssirobls. 

Succsssful  applicants  ors  to  bs  ssnt  to  tbs  UJC.  lor  a  psriod  of  ons  to  two  ysars 
to  work  on  tbs  rsssarch  and  dsrslopmsnt  tsam  of  tbs  parsnt  Ds  Horllland  Compony. 
Aitsr  this  psriod.  thsy  will  rstum  to  Conada  continuing  tbs  work  at  Ds  Horllland. 
Toronto.  Thsrs.  a  tsam  of  snglnssrs  will  bs  built  up  with  tbs  UJC.  trainsd  psrsonnsl 
os  a  nuclsus. 

Please  apply  to:  Mr.  0.  G.  Simpson 

The  De  Havilland  Aircraft  of  Canada  Ltd. 

Postal  Station  "L",  Toronto,  Canada 

WANTED 

BOlie  Teteeben*  SwItchbeerUt.  BO  100  Teleoreeh 
awKehbesrdt.  BOM  Power  Beards.  EE  101  V-F 
niBaers.  BE72  CaMeets.  FMIS  Frawet,  RA43. 
REC30.  KSSOOS.  RA87.  RA37.  RAOl  ReettSars. 
BDIOI  Teat  Beards.  BBS  Switehkeards.  Tne 
CFIA.  CF3A.  CF2B  Cartier  Eeulpetents.  Aay 
eaedlttee  and  eeantity. 

W.020S.  Klrctrosilrs 

S30  W.  41  m..  New  York  30.  N.  Y. 

— 

WANTED 

WANTED 

S  JLN/TBC-1  Kquipmants. 

S  T14  Traasmittsrs. 

S  BIB  Bscsirsts. 

•  TBit  Tsst  OsciUators. 

Amy  condition  or  quontity 

W-SUS.  Electronics 

330  W.  42iid  St.  NSW  Ysrfc  30,  N.  Y. 

WANTED 

Fadarel  typs 

lots  Voica-fraqMSMcy  Rine«rt 
Sigaal  Corps  typs  TA-3/FT. 

W-4B14,  Blactronica 

ISO  W.  41  8t..  Now  York  St.  N.  Y. 

WE  BUY... 

all  kinds  of 

WE  BUY 

All  kindt  of  surplus  oioctronic 
•  quipmoni  and  compenonts. 

ELECTRONICRAFTy  Inc. 

27  Milburn  S»  Bronivillo  8,  N.Y. 

SRonxvillo  2'0044 

WANTED 

Westsrn  Elactric  gray-finishtd 
EQUIPMENT  CABINETS 

For  19"  postlt.  Heights  of  2'  6",  3'  4", 

7‘  0"  sod  r  6". 

W-0BS4.  Blactronica 

330  W.  43  St..  Now  York  30.  N.  T. 

• 

SURPLUS  MATERIAL 
Aircraft  &  Electronics 

• 

•  Amplidynes 

•  Dynamotors 

•  Motor  Generators 

•  Switches 

•  Wire 

WANTED 

MN.I3A  Marker  Baseea  ReeaWert 

2t  VDC  no  RPM  G.E.  SSBAIOAJISD  matan 
n  VDC  120  RPM  Oelee  SS0S902S  seten 

2a  VDC  G.E.  SSBAS0LJS7  iseten 

WaatlRfheuM  tyea  CA  ar  CV  pareeatata  dIBaraatlal 
rat ay*. 

Furalih  fall  Oatallt  anO  Sfieat. 

HARBER  INDUSTRIALS 

3020  W.  Otdan  Ava.  Ckleata  23.  III. 

Will  buy  "ALL" 

ART  .13 /type  T.  47A.  BC.348  aiodMoS,  308.00. 

$200.00  APN-O.  $200.00. 

asT  i«  /  T  n  ARC-3  coaiplata.  $780.00. 

"77  Raeal»ar».  8400.00. 
ARC-1.  8000.00. 

BC-340  panpOifiaO.  BC3I2.  808.00. 

878.00.  BC342.  $00.00. 

Ship  via  ExpraM  C.O.D..  tubiact  la  Inapaalian  la: 

N.  FINNEGAN 

49  WothlnBten  Ava.  Littia  Farry,  N.  J. 

or  What  Hove  You? 

ATLAS  EQUIP.  CO. 

229  SouHiwstt  Bird. 

KANSAS  CITY,  MO. 

Watch— 

the  Searchlight  Section 
for 

Equipment  Opportunities 

WILL  PAY  TOP  PRICt 

DM  35  DYNAMOTORS 

IN  QUANTITY 

Must  Bs  in  EzcellcRt  Working  Condition 

W-SSTB,  Blactronica 

110  W.  43  St..  New  York  SO,  N.  T. 

ELECTRONICS  — JoNiMiT,  J95J 
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SEARCHLIGHT  SECTION 


715-19  ARCH  ST 


PHILA  6.  PA 


SOUND  POWERED  TELEPHONES 

U.  t.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A-2M  W.E.  0-I73SIS 

A.E.  6Lt32BAO 
ANY  TYPE— SI4.tt  EACH 


VDC  Pric* 
iSKV  SSS.tS 
MKV  24.M 
MKV  42.SS 
MKV  Si.M 
MKV  M.M 
2MVAC  l.M 
2MVAC  l.M 
22SVAC  2.M 
3MVAC  4.  IS 
IMVAC  4.M 
44SVAC  3.14 
444VAC  l.M 
444VAC  4.23 
4MVAC  4.M 


GENERATORS  AND  INVERTERS 

E«ll»i«.PUin»f  tYM  7lf.3A  (Nxnr  MMd  NEA-SA) 
Oatp«t.AC  1 15V  IS.4A  SM  to  i4St«y.  I«:  DC  31 

Valti  M  A«»».  Brans  aaw . tSKM 

Eellaat.Ptoaaw  ty»n  I233.IA.  Oatoat-SS  Valto  DC 

IS  Aaiaa.  Brand  Ntw-Orlflnal  Paehlnt _ Sli.SO 

PE-2lt  ln«artort-2S  VDC  to  III  VAC  4M  ay  ISM 

VA.  (Ntw)  . IM.SS 

Pianaar  Typa  IM-IB  lnvartor-2SVDC  to  IMV  IM 

ey  7  aaia  AC  (utaS) . S22.SS 

G.  E.  ln«artar-28  VDC  to  120  VAC  SM  ey  7M  VA 

I A  . S3S.S0 

ATR  Invartar  IVDC  to  110  VAC  M  ey  7SW. . .  .t22.tS 
PU-7/AP  ln«arter.2t  VDC  to  IIS  VAC  4M  ay  2SM 

VA  (ataS)  . I75.M 

Ecllaaa-Planaar  tyaa  I2I2I.IA  Invertor — VMata  and 
fraaaaney  rafvlatod — 24VDC  IS  Ama  Inpat— AC 
nataut  IISV  4M  ey  2S0VA  0.7  PF  —  (New) 
S22S.M 


TYPE 

OM-4M2 

OM-4M5 

OM-41S 

OM-425 

OM-4M 

OM-Ml 


Price 
S  .45 
.4S 
.51 
.55 


VDC 


TEST  EQUIPMENT 

•  Gan.  Radia  475B  Fraaaaney  Monitar . S2M.M 

•  Gan.  Radia  SSIA  Fraa.  Davlatlan  Malar _ SS7.M 

•  l■72K  Sianal  Ganarater  . S4S.S0 

•  C-D  Qalatana  Filtar  Tyaa  IF-IS  110/220  V  AC/DC 

20  Amaa  . ‘tt.M 

•  T8.I43/CPN  Oaeillateaaa  . 'SM.M 

•  Daman!  I7SA  Oicilleteaaa  . *S22S.M 

•  Gan.  Radia  7S7-PI  Power  Saaaly . *S27.M 

•  A.  W.  Barber  Labe.  VM-2S  VTVM . *$S6.M 

•  Tg.lOA/APN  Delay  Lina  Teat  Sat . $45. M 

•  T8-I9/APO-5  Calibrator  . $75.00 

•  CWI.MAAG  Ranaa  Calibrator  far  A8B.  A8E,  ASV 

and  A8VC  Radara . $39.55 

•  CRV.I4AA8  Phantom  Antenna  for  Tranamlttora  aa 

to  4M  MC . $11.75 

•  3  CM  Pickaa  Horn  Antenna  AT.4S/UP . $9.9S 

•  I.I38A  Sianal  Ganarator— 10  om . *$IS5.M 

•  BC.22I  Freqaaney  mater . *$125.00 

•  CW— MABM  Freqaaney  Mater— 10  CM  .  497.50 

•  Weaton  Modal  I  D.C.  Milllamatar  ISO/ISM  MA 

with  leather  caaa . $75. M 

All  itama  New  Exoaat  Wiiara  noted  *  (Exe.  Uaad 
Condition.) 


COAXIAL  CONNECTORS 


83-IRTY  $  .45 
S3-1SP  .M 
S3-ISPN  .54 
83-IT  1.34 

S3-3AP  l.M 
83-23 AP  1.44 
S1-22F  3.14 

83-222  l.M 


FULL  LINE  OF  JAN  APPROVED  COAXIAL  CONNECTORS 
IN  STOCK 

UHL— N— PULSf— BN — INC 


M.30  UU-22C/US1.0S  IJ0-S7/0  $17.50  nO-102/U  $.80  UO-170/U  $.15  00-255  U  $2.45 
.06  UO-28/TJ  1.20  UO-57B/U  1.85  OO-103/U  .68  UO-177/U  .24  OO-260/U  1.20 

1.50  U0-2$B/0  1.75  UO-58/U  .80  UO-104/U  1.40  UQ-185/U  1.35  Ua-261/U  1.20 

1.25  UO-28C  U  1.90  UQ-58A/U  1.15  UO-106/U  .15  UO-191/AP  .80  UO-202/U  1.20 

1  1.60  UO-24/U  1.30  UO-69A/U  3.15  UO-IOS/U  2.60  MX-195/U  .75  UO-273/U  2.25 

1  80  UO-28/U  1.35  UQ-83/U  2.25  UO-109/U  2.60  UO-197/U  2.80  UQ-274/U  2.75 

I  1.80  UO-37/U  1.30  U0-85/0  1.75  00-146/0  2.55  00-201/0  2.25  00-275/0  5.50 

.95  00-27A/0  2  95  00-86/0  2.50  CW-169/0  .60  00-203/0  .85  00-276/0  2.75 

11.50  00-2$A/0  3.75  I  00-87/0  1.60  00-166/0  32.50  00-206/0  1.80  00-290/0  1.‘20 

11.35  00-39/0  1.55  00^8/0  1.10  00-167/0  5.85  00-224/0  1.20  00-291/0  1.35 

11.45  OO-ao/O  1  2.30  00-89/0  1.35  00-171/0  2.80  00-236/0  3.85  00-306/0  2.95 

1  85  00-34/0  16.50  00-40/0  1.60  00-173/0  .40  00-245/0  2.30  00-414/0  3.25 

I  1.50  00-86/0  17.50  00-96/0  1.85  00-175/0  .15  00-254/0  2.75  00-625/0  1.35 

QUOTATIONS  UPON  RfQUCST  ON  ANY  CONNECTORS  NOT  LISTED  HERE 

MC-277  PL-2S0A1  PL.-S25  i  - 

MC-330  PLr374  HO-289  93-C  49120  U-163950  1:8-685696-5 

PO-258  PL-284  HO-264  98-M  49121A  D-166132  K8-689172-1 

PL-269  PL-203  TM-201  ' 

COAXIAL  CABLE 

Prlca  Par  M  Ft. 

O .  S310.00 

0 .  650.00 

0 .  900.00 

0 .  1260.00 

0 .  1450  00 

O .  220.00 

U .  150.00 

L'O _  285.00 

U .  675.00 


MISCELLANEOUS  EQUIPMENT 

AN/APA-23  Raeardar  . $147.56 

I-S2F  Salayn  Indieatar .  8.85 

8CR-SIS  eamal.  w/dynamatar  central  bax....  S9.S0 

Amaarax  IB98  Gamma  Caantar .  4.87 

Pawaratat  1228 — ll$/230V  Inpat — 4-270V  aut. 

t9  amp .  37.M 

AC-35T  laniiaHan  Gaata .  5.85 

B-7/AB8-2  Raeeivar  .  49.50 

FI-8  1020  cycle  RItar .  2.45 

BM-29  ramata  central  anit .  8.95 

BM-14  ramata  central  anit .  8.95 

BTA-IB  12/24  V  dynamatar .  40.M 

BC-I2M-CM2  Raeaivar  .  12.95 

A8R-4  Radar  aqalp.  Camplete .  89.75 

RCA  AVR-IS  Baaean  Racvr  .  I8.M 

Navy  OP-14  Diractian  Finder  eemplata . 3S5.M 

CU-24/ART-I3  Antenna  Laadinf  Mnd .  4.95 

T-8S/APT-S  3M-I6M  MC  Tranamittar .  I7$.M 

Sala  *30M7  Canitant  Valt.  Tranaf.  250  VA.  49. M 

PP-IP4/APT-5  RactiRar  Unit  far  abeva .  42.50 

BC-iOiS  Tape  Raeardar .  350.00 

AN/APA.36  .  S75.M 

BC-9iOA  Oaeilleaeapa  .  i47.50 

BC-1068  Receiver  .  57.M 

ATI  and  ATK  TV  Black  Equip .  Qoata 

BC-348  Raeeivar  .  Quata 

BTA-IB  Tranaealver  .  Quata 

T.47/ABT.I3  Tranamittar  .  Quata 

Spertl  1821  vacuum  relay  awitch  (P/0  AN/ 

ART.I3)  .  950 


49120 

40121A 


U-163950 

D-166132 


Tirpu  Price  Par  M  Ft.  Type  Price  Per  M  Ft 

RO-26/U .  8476.00  KO-57  U .  $325.00 

RO-29/U .  60  ()0  R(J-58/U .  60.00 

RO-34/U .  300  00  RO-68A/U  70.00 

RO-36/U .  900  1)0  RO-69/U .  60.00 

RQ-54A/0 _  97.00  RG-62/i; .  75.00 

RO-86/U .  110.00  RO-77/0 .  100.00 

ADD  26%  TO  PRICES  SHOWN  FOR.QUANTl- 
TIES  UNDER  600  FT. 


Type  Prlca  Per  M  Ft. 

RC^  U .  $140.00 

RO-4/U .  180.00 

RO-7/U .  85.00 

RO-8/U .  100.00 

RO-9/U .  250.00 

RQ-9A/y .  275.00 

RO-IO/U .  240.00 

RO-ll/U .  100.00 

R(}-I2/U .  340.00 


2  <p  LOW  INERTIA  SERVO  MOTORS 

KO^SMAN— 45  Valt  M  cycle  4  watta  ISM 

PION  e'er— 16647-3- A  '$6  roit  4M  cKla  'with  '46 :1  ra- 

durtlon  fear  . $I8.5U 

PIONEER  A'K  13  115  volt  400  cycle— Includea  damp 
_in£jd£nal_|eoeralor_(auMiajmLjj_jw_;^_;^_;^_;247^ 

HIGH  VOLTAGE  TRANSFORMERS 

G.E.— PrI.  IISV  M  ey.  Baa.  42MV  M  MA— 12.5  KV 

inaulatian  . $18.50 

6.E.— Pri.  IISV  M  ay.  Bac.  62M/38M/24MV  M  MA 

12.5  KV  Inaulatian  . $18.50 


METERS 

1  MA  DC  3'/a’  R  Dalur  Med  310  (0-4Ky  acala).$S.75 

5M  Micraampa,  DC — 2VL*  reund— Sun . 4.30 

Ima.  DC  Fan  tyaa— 4'  acala  (ram.  fram  aquipt).  $.95 
SM  ma.  DC  2>/i^  R.— General  Electric . 2.95 

2  amp.  RF  2Vi  8q.— Simpaan .  3-15 

5  amp.  AC  4*  R.— JBT  .  4.11 

30  V  DC  2',y  R.— General  Electric .  3.95 


PULSE  TRANSFORMERS 

UTAH  is  UTAH  ll 

G.E.  K54I3I8  Waattnfbauaa  I87AW2F 

G.E.  68G-S27  Waatlnthanta  232-AW7 

G.E.  68G828  Waatlnfhauaa  232-BW-2 

G.E.  68G929GI  AN/APN-4  Black  Oae. 

G.E.  S0GI3  PhIlea  352-7149 

G.E.  K-2468B  PhIlea  352-7IM 

G.E.  K-2469A  PhIlea  352-7071 

G.E.  K-2744B  PhIlea  352-7178 

AN/APN-9  (MI7S8.S0IL  Raythaan  UX-7354 
AN/APN-9  (901756-502)  Ray^n  UX-I80«I> 
AN/APN-9  (  352-72M)  W.E.  D-I8I3I0 

AN/APN-9  (  352-7251)  W.E.  0-143247 

Waatintheuaa  132-AW  W.E.  0-143325 

Weatintheuaa  I390W2F  W.E.  0-I44MI 

Weatintheuaa  IMAW2F  W.E.  KB-4S43 

Weatintbauaa  I76AW2F 


CRYSTAL  DIODES 

IN3I  $1.19  IN27  $1.79  1N4I  $11.29 

IN21A  1.49  IN3I  8.14  |N42  18  79 

1N2IB  3.M  IN34  .44  Jvas  ej 

1N22  1.49  IN34A  .99  UJ”  .'Jl 

IN23  1.99  IN38  1.74  *^92  1.49 

IN23A  3.29  IN39  4.29  IN59  3.19 

IN23B  4.25  IN44  14.44  INM  .99 

TYPE  "J"  POTENTIOMETERS 

Reala.  Shaft  Renla.  Shaft  Reala.  Shaft 

*4  SS  SK  14-  MK  3  8* 

M  9  14'  5K  3  8'  MK  I  2* 

IM  SS  SK  12'  IMK  SS 

2M  SS  14K  SS  IMK  I  2' 

2M  1  8'  I4K  3/8'  2MK  3  8' 

M  SS  I4K  I  2'  2MK  SS 

9M  5/14'  I5K  SS  2MK  3  4' 

9M  1/2*  ISK  I '2'  2MK  3  8' 

5M  9  S'  24K  SS  9MK  .SS 

4M  1/2'  29K  SS  5MK  L4' 

IK  SS  29K  1/4'  5MK  7  14' 

2K  3  r  34K  1  I/S'  I  Med  SS 

29M  SS  44K  SS  2.9  Mai  SS 

4K  SS  MK  SS  5  Med  SS 

9K  SS  58K  1/4'  $1.39  rorl 

DUAL  "J"  POTS.— $2.95  bo. 

M  SS  334  SS  35M  SS  3.9  med  SS 

IM  SS  5M  SS  I4K  SS  5  med  SS 

3M  SS  IK  SS  I  medSS  IK'39K  M' 

TRIPLE  “JJJ"  POTS.— $3.95  m. 

IMK/I44K/1MK  K'  34K/1MK/I9K  H' 


ANTENNAS 

AT.4/ARN.I  .  $8.25 

AT.38A/APT  (70  to  4MMC)  .  13.74 

AT-49/APR.4  (3M  to  33MMC)  .  13.70 

AN.85A  (P/0  BCR.S2I)  .  l.M 

AN-MA  (P/0  BCR.52I)  .  1.75 

AIA.3CM  aanlaal  aa«n  . I25.M 

A8B  YmI— 6  alamant  4M  ta  5MMC .  9  M 

ABB  Yaql — Oaubla  atackad  4  alaaiant .  14.74 

ASA  Yafl— Daubla  atackad  370  ta  430MC .  29.40 

RELAYS 

Blpma  type  4AH— 40440  4  ma  DC  aall— BPDT  aan- 
taeta--harmalleally  aaalad  5  pin  plup-ln  baaa  43.30 
Blfma  type  4R— 40000  I  ma  DC  aall — BPDT  aantaata 

— anclaaad  type  8  pin  pluf-ln  baaa . $4.25 

Btavana  Arnala  type  171  Mllilaaa  rala)r--4M  ahm  call 

BPBT  NO  aantaeta  . . $6  cO 

Cutler  Hammer  and  Bquara  D  typa  B-7A  aantaetar — 
24  VDC  call— BPBT  NO  2M  Amp  cantacta. .  .54.75 
Priaa  Brea,  typa  I4I-M— 224  VAC  aantaetar— BPBT 

Na  dauMa  bk  30A  cantacta . $3.25 

G.E.  CR5I8I-IA4— 115  V  M  ay.  AC  cantaatar— tPBT 
$4  Amp  aantaeta  plua  twa  auxiliary  BPDT  can. 

lacta  . 4I4.M 

RBM— 115  V  M  ey.  AC  aall— OPOT  3  amp  Can- 
taata  . $3.20 


SPARE  PARTS 

FOR  ARMY  AND  NAVY  RADIO, 
RADAR  1  SONAR  EQUIPMENT 
AN/APS-t  AM/APN-4  AN/ARC-4  OCR 

AN/APS-3  AN/APN-*  SF  QCJ 

AN/APS  4  AN/ARC -1  SL  QCL 

AN/APS-1S  AN/ARC-I  SO  WEA 

ate.  ate.  ate.  etc- 

QUOTATIONS  UPON  REQUEST 


SPRAGUE  PULSE  NETWORKS 

7.5  E3-I.2M-87P.  7.5  KV.  “E”  Circuit  I  Micraaaa. 

2M  PP8  67  ahma  Imped.  3  aactlana . $4.30 

7.5  E3.3.2M-67P.  7.5  KV.  “E”  Circuit  3  MIeraaae. 

2M  PPS,  67  ahma  Imped.  3  aactlana . $6.75 

7.5  E4.I6-60-67P,  7.5  KV.  *‘E"  Circuit  4  aactlana. 

16  mieraeae,  M  PPS.  67  ahma  Imped  .  .  .$8.25 
15  E4-.9I.4M-50P.  15  KV,  “E”  Circuit  .91  micraaac. 

4M  PPS.  50  ahma  Imped,  4  aactlana . $37.50 

I5-A-I-4M-50P,  15  KV,  "A"  Circuit,  I  mleraaac. 
4M  PPS,  50  ahma  imped . $32.50 


‘CABLE  ADDRESS— LECTRONIC  PHILADELPHIA' 


382 


Januarr,  1953  —  ELECTRONICS 


1T4  . 

IT»CT 

1U4... 

IU5... 

IV  ... 

I«... 

3A1. . . 

2AS . . . 

2A7. . . 

2B7... 

2ES... 

2X2  .. 

2X2A.. 

SA4... 

4AS 

1A8GT 

>B7..  . 

1C4. . . 

1D4.  .. 

U.r4.. 


1V4. ... 

•AZ4  . 

SR4GY 

»T4  .  . . 

Si;4G... 

5V4G... 

»W4  ... 

SX4G  . 

•Y»CT 

SY4G... 

•Z3.... 

>Z4.... 

4A4.... 

4A4.... 

4A7.. .. 

4AI. ... 

4AB4... 

4AB7  .. 

4ACSGT 

4AC7  . 

4AC7W. 

4AD4G. 

4AD7G. 

4AE4G. 

4AP4G 


4AG» 


SEARCHLIGHT  SECTION 


GUARANTEED 

■RAND 

NEW 


TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


Raopirta 
Tubaa 
OOA _  t 


ai  4AG7.... 

I  4AH4.... 

fl.M  4AJS _ 

.47  4AK».... 
.74  WK-4AK5 
.«•  4AKSW.. 
.71  4AK4.... 

.72  4ALS _ 

.72  4ALSW.. 

.41  4AnS _ 

.14  4AM _ 

.44  4ARS.... 

1.17  4ASS _ 

.U  4AS4  ... 
.44  4AS7G... 
.44  4AT4  .  . 
.44  4AL’SGT 
.44  4Ai;4.... 

.71  4AV4 _ 

.71  4B4G.... 

.44  4B9 . 

.44  4B7 . 

.71  4BR . 

.44  4BRG.... 
.44  4BA4.... 

.44  4BA7 _ 

.44  4BG9 _ 

.74  4BC:7  . 

.44  4BD9GT 
1.41  4BD4.... 

.74  4BE4 _ 

.44  4BF5 _ 

.44  4BF4 _ 

.47  4RG4G .  . 

1.14  4BH4.... 

1.41  4BJ4 _ 

.41  4BK7  . 
.43  4BL7GT. 
.43  4BN4  .  . 
.43  4B04GT 

.42  4C4 . 

.41  4C5 _ 

.45  4CB4 _ 

.47  4G4 . 

.44  4C4G  . . 
.44  4CD4G  . . 

.44  41)4  _ 

.44  4D4G.... 

.71  4ES . 

.41  4FSGT .  . 

.41  4F4  _ 

.71  4F4G.... 

.44  4F7  _ 

.41  4F4G _ 

.44  4G4G... 

1.44  4H4 . 

1.24  4H4GT  . 

.74  4J5 . 

.44  4J5G _ 

.74  4J5GT... 

.44  424 . 

.44  427  . 

1.45  427GT... 

.45  42RG _ 

1.44  4K5GT  . 

2.25  4K4GT 
.57  4K7 

1.15  4K7G... 

.57  4K4  ... 

.41  4K4GT. . 
.77  4L5G.... 

.43  4L4  _ 

.77  4L4G  ... 
.47  4L4GA . . 
.44  4L7 . 

1.54  4L7G.... 

1.41  4N7 . 

.44  4N7GT  . 
1.47  4P5GT.. 


1.94  4SK7 - 

1.34  4SK7GT. 

2.94  4SL7GT. 
1.14  4SN7GT 
2.U  4SN7WGT 
3.49  4807 

.44  4SQ7GT. 
.44  4SR7 _ 

2.44  4SS7 _ 

.44  4ST7 _ 

.74  4T7G _ 

.74  4T4 . 

.44  4U5 . 

3.34  4U7G.... 

4.93  4V4 . 

.43  4V4G  ... 
1.21  4V4GT .  . 
.44  4W4GT.. 
.43  4W4GT.. 

1.44  4X4 . 

1.24  4X5GT.. 

.47  4Y4G.... 
.44  4ZY5G . . 

.49  7A4 . 

.72  7A5 . 

1.24  7A4 . 

.44  7A7 . 

1.14  7A4 . 

1.44  7AD7.... 
.44  7AH7.... 

.72  7B4 . 

1.14  7B9 . 

.43  7B4 . 

1.42  7B7 . 

.44  7B4 . 

.44  7C4 . 

1.44  705 . 

1.45  707 . 

1.54  7X5 . 

1.24  7X4 . 

.45  7X7 . 

.75  7F7 . 

.44  7F4 . 

.44  7G7 . 

.44  7H7 . 

2.44  727 . 

.44  7K7 . 

.43  7L7 . 

1.14  7N7 . 


.44  1405 . . 

2.34  1407.. 
.75  14X4.. 

.75  14X7.. 
.41  14F7.. 

.44  14H7.. 
1.25  1427... 


.47  3GP1....  4.49  2454 .  1.44  XL-5B.  4.45  WX-253A  5.45  444  .  24.94 

.43  3HP7  ...  4.41  2451 .  1.15  4B24....  9.74  WX-354A  5.44  447 .  1.74 

.44  4AP14...  4.75  Traaamlttlai  4B29/  WX-257A  3.77  444 .  2.49 

.24  5AP1 _  5.45  R  Spaclal  KL-4CF  4.49  WX-a74A  9.44  444 .  1.44 

.15  5AP4 _  4.75  Purpoaa  Tubaa  4X17 _  17.14  274B _  1.44  414 .  14.44 

i.44  5BP1 _  5.75  OAl .  $.44  41U . 154.44  ^-175A  4.49  411 .  3.44 

-  5.79  OAl .  1.51  4JM . 114.44  WX-143A  4.14  411 .  14.54 

4.49  OB2 .  1.14  4154 . 179.44  WX-MIA  5.47  414 .  1.49 

4.54  OB3 .  1.24  4252 . 444.44  WX-M4A  7.44  415 .  1.44 

4.49  003 .  1.24  5D21 _  24.94  WX044A  4.75  414 .  1.49 

5.75  OD3 .  1.19  5231 .  51.44  1441^1...  4.74  434 .  1.44 

5.75  IBllA...  1.45  5224 .  14.54  144TL...  4.75  424 .  14.49 

34.54  IB23 _  1.29  4.4B . 45  147A _  4.54  424  .  4.44 

24.54  1B21 _  4.45  4AN5....  5.49  WX-344A  4.49  424A _  14.54 

24.54  1B24  4AR4....  1.39  WX-114A  7.44  41M _  14.54 

14.75  (Waat)  12.45  4031 _  24.94  WX-lllO  4.14  UXB _  3.45 

14.75  lB24(SylT)  14.45  4034....  52.94  114A . 44  431 .  7.49 

14.45  1B24A...  34.54  4F4 .  5.45  117A _  4.35  4S1A _  4.49 

4.75  1B24 _  1.71  424 .  7.45  WX-lllA  4.75  413A _  45.44 


1.14  14W7... 
.49  14X7... 

1.44  14 . 

.44  14T4... 


1.24  5AP1... 
1.15  5AP4... 
1.44  5BP1... 
1.14  5BP4... 
.43  50P1... 
.43  50P7... 
.43  5FP7  . . . 
.41  5HP1... 
.41  5HP4... 
.43  52PI . . . 
.41  52P1... 
.44  52  P4... 
1.14  5LP1... 


5.49  444 .  14.44 

5.44  447 .  1.74 

1.77  449 .  1.49 

9.44  944 .  1.44 

1.94  414 .  14.44 

2.49  911 .  3.49 

4.14  411 .  14.59 


.74  13 .  1.1*  *LP5 

.71  24A . 74  9MPI 

.44  35A4  .  1.14  7BP1 

.94  29L4CT.  .44  7BP7 

.94  25Z9 . 44  7BP1 


.94  17 . 

.74  24D7.... 

.49  34 . 

.93  14  8pac.. 

.91  11 . 

.41  31 _ 

1.44  12L7GT. 

1.49  35 . 

.91  34 . 

.M  39/51.... 
.U  39A5 _ 

S35B5  ... 

35I.4GT  . 
.44  39W4.... 
.U  39Y4  .. 

.41  35Z4GT. 
1.24  3.5Z5GT. 

.59  3* . 

.41  37 . 

.44  34 . 

1.44  34'44.... 

1.32  41 . 

.41  42 . 

1.32  « . 

1.32  9* . 

.47  49Z5GT  . 

.47  9* . 

.M  97 . 


.44  7BP7 _  7.49  1B27.. 

.44  7BP12...  19.45  1B24.. 
.74  7BP19...  19.45  1B32.. 

.44  70P1 _  14.49  1B35.. 

1.79  4GP7....  12.49  IB3*.  . 

.72  41,P7 _  4.49  1B34.. 

.44  I4BP4  ..  14.5*  IB44.. 
.42  14FP4...  34.5*  1B4I . . 


.44  13HP7...  14.5*  1H2* . 49 

.44  442P1...  4.45  1S21 .  4.5* 

.74  4*5  .  4.45  IZ2 .  3.75 

.44  Photo  Oella  2B22 ....  2.2* 

.47  IP21 .  119.4*  3031. 

.41  1P23 .  4.1*  1022 

.59  IP24 _  1.27  2  02* 

.41  414 .  1.45  3024A 

.44  414 .  1.49  2034. 

.54  423 .  1.35  2034 

.44  427 .  1.45  304*. 

.44  431 A _  4.45  30.42 

.44  1449 .  1.45  3041. 

.54  ThyratronaR  2044. 

.71  IXnltrona  2044. 

.44  OA4G  $1.13  3051. 

.44  EL-CIA  4.75  2053. 

.44  2A4G....  1.25  2X22. 

.74  2B4 .  2.1*  2X24. 

.41  3033 _  4.49  2J21A 

.44  2021 _  1.55  2J33.. 

1.4*  1023  .  4.49  2234.. 


14.5*  7-7-11...  1.14  WX-341A  145.4*  914... 

3.4*  14T1 . 44  WX-144A  1.79  937... 

3.45  1*Y . 49  WX-194A  4.49  919... 

11.4*  11-4 . 4*  15*B  ..  4.49  M}... 

12.9*  15E .  2.15  WX-194B  5.W  *4|... 

32.5*  15R . 45  141A _  4.79  949.. 

4.45  RXL-31..  1.39  144A _  4.49  949W 

47.5*  24G  _  1.45  371A . *9  94*.. 

4.4*  HK-24...  1.45  371B . 49  Ut.. 

12.5*  RK-29...  3.42  194A -  3.49  991.. 

.49  FG-12/  WX-194A  4.7*  M.. 

4.5*  5559...  4.79  417A....  14.49  941.. 

3.75  RK-14...  .4*  414A....  17.99  999.. 

2.2*  19T .  4.45  44* .  l.W  *8.. 

.75  15T  Ion  444A _  1.45  944A 

.75  *au4e.  5.49  444B -  1.39  944B 

.44  39TG  .  4.45  45mi...  43.**  173A 

.44  RXL-3*  .  .79  459TL...  41.9*  *747 

.44  RK-47...  4.43  451 .  1.14  97*. 

22.4*  EF-5*...  .74  471  A/  *7*. 

14.25  VT-51...  .49  1B31A.  1.75  994. 

24.5*  53A .  9.4*  88-5*1..  12.9*  494. 

14.35  RK-5*...  2.44  591AX...  1.49  4*1. 

1.9*  RK-4*  ..  1.49  5**AX...  1.47  494. 

24.9*  VT-*2'Br)  1.15  5*7AX...  1.47  497. 


32.5*  15R . 

4.45  REL-31 . . 

47.5*  24G  _ 

4.9*  HK-24... 
13.5*  RK-29... 
.99  FG-12/ 
4.5*  5559... 

3.75  RK-14... 

2.2*  39T . 

.75  15T  Ion 

:ll  35rG“‘*. 

.44  RXL-3*  . 


.49  Ut .  47.U 

3.U  9U .  21.M 

4.7*  M* .  4.45 

14.49  Ul .  14.M 

17.99  *4* . 3* 

1.4*  *8 .  1.19 

1.49  944A....  l.M 

1.19  944B _  45.M 

u.i*  *7^ _  3.45 

41.M  *747.....  l.W 


1.11  44 .  1.14  3011 /XL- 


1.11  4S7G.... 
1.19  4.SA7  . 

1.17  4SA7GT. 
1.95  48B7Y... 
l.M  4807  .  . 

.44  4SC7GT. 
l.*9  48D7GT. 
1.1*  4SF5  .  . 
1.11  4SF5GT. 

3.25  4SF7 _ 

.44  48G7 _ 

t.ll  4SH7  . 
.44  4SH7GT 
.44  4.SJ7 
.47  4SJ7GT 


.79  12A . 

.44  I3A4  .. 
.44  tlA4GT. 
1.44  12A7  . 

.4*  12A9GT . 
.74  t2AH7GT 
1.34  13AL5... 
.44  13AT4... 
.44  12AT7  .. 
.43  12AU4... 
.M  I2AU7... 
1.22  12AV4... 

.44  13AW4.. 

1.44  12AX7... 
1.47  I2BA4... 

1.74  I2BA7... 
1.54  I2BD*... 
1.44  13BX4... 
.45  1204  .. 

1.14  12F9GT. 
1.1*  12H4  .. 

.4*  12J5GT.. 
.44  12K* 

.44  1207GT. 
.44  I2SA7 
.72  t2SA7GT 

1.44  I3.SF5  . 

.44  t2SF*GT 
.44  I2SF7... 
.74  t2SG7... 

1.45  I28H7... 
1.2*  I28J7  .. 
l.M  I28J7GT 

.44  13SK7  .  . 
.41  12SL7GT 
.4*  I18N7GT 
.44  t2SQ7GT 
.41  I2SR7 
.94  I38R7GT 

.44  12X3 _ 

.44  I2Z3 _ 

.94  I4A4 


1.11  5* - 

1.11  54A5 _ 

.71  54B5 _ 

.94  5*05 

.45  54L4GT  . 
.49  54Y4GT . 

.71  55 . 

.44  99 . 

1.14  BK95B.. 
.77  L55B _ 


4.49  2J2tA...  4.45  71 . 

1.55  2J32 .  4.45  RK-79.. 

4.49  2234  .  24.5*  VR-75/ 

2237  .  24.5*  OA3.. 


.41  3045 _  17.5*  2232  42.5*  VR-74. 

.M  4035  ...  27.M  2213 .  14.5*  VR-**/ 

.49  XL-05B.  4.45  1214  34.5*  OBI. 

.74  5023 _  91.49  2234 .  U.M  VT-49 

.42  04A .  4.75  2217 .  13.7*  'Bn. 


0*2 .  4.45  2234 .  17.5*  0144K. 

FG-17/95575.25  221* .  44.5*  IMR  . 

FG-13  17.5*  22W .  34.5*  144TH 

FG-4t  .  122.5*  22W  ....  44.5*  WX-I* 


1.15  94 . 

.74  74L7GT 

.49  71 A - 

.41  75 . 

1.2*  7* . 


.4*  44  4Z4... 

.43  *5 . 

.47  44Y . 

.44  II7L7GT 


.4*  FG-13  17.5*  22W. 

.32  FG-4t  .  123.5*  22W 
.44  FG-47  ..  14.4*  224*. 
.44  FG-9IA  .  4.45  325* 

.44  41  .  7.49  22  B5I 

1.24  FG-45/  3254 

.41  554*  ..  25.M  2255 

.74  FG-144  22.5* 

.44  55*1  ..  34.4*  2241. 

.44  FG-145  .  14.5*  3244. 
.44  FG-144..  45. N  2K33 
.74  FG-173..  34.5*  2K25 
.44  FG-17*  14.5*  2K2* 

.49  RX-213A  4.45  2K29 

1.41  FG-235A/  2K24 

1.1*  5552  44.5*  2K31 

1.11  PG-271  2K45 

1.45  5551.  ..  42.5*  2K54 

.74  343A _  4.4*  2K55 

.74  144A  .  . .  4.77  2X2A 

.55  GL-415/  1B23 

1.4*  595*  ..  14.5*  XL 


9.75  RK  41..  32.5*  53* .  17.2*  499A _ 

2.M  VT-47...  .W  531 .  4.29  9t¥. . 

I. M  RK-44...  3.39  512A  .  . .  1.49  4*1 . 

4.1*  73 .  1.12  WL-933..  45.N  IMl  . 

4.49  71 .  1.12  554  .  3.N  CK-14M. 

4.45  RK-79...  1.5*  5*1 .  3.5*  X-ttW... 

!4.5*  VR-75/  HY415...  .44  12*1 . 

!4.5*  OAl...  1.51  WL474A.  8.70  12*1 _ 

14.5*  75T .  l.M  7MA _  24.5*  1241 . 

12.5*  VR-74...  .44  7MB _  24.M  1244 . 

t*.M  VR-**/  7**C....  24.M  1244.. 

I4.M  OBI...  1.34  7MD _  24.M  tM2 . 

a.M  VT-49  7*1A _  4.45  1413 . 

II. 7*  'Bn...  4R.M  743A _  3.4*  ,414 . 

17.M  OIMX...  3.M  7*2B _  4.39  1*1* . 

>*.M  IMR _  2.M  7*3A -  4.W  1414 . 

t*.M  199TH  .  14.39  7*4A . 49  142* . 


34'.M  I  WX-I42F  2.m|7MBY...  W.M  I  1425! 


2.M  VR-149/  7**CrY 

,  47.M  003  .  1.2*  7MFY, 

47.M  WX-113A  1.13  744GY 

IM.M  HY-114  .75  7*7A .  . 


7**CrY...  W.M  1424. 
1.2*  7MFY...  W.M  1424. 


Ml  2241 .  45.2*  I  WX-117A 


.75  7*7A  .  .  . 
.45  7*7B... 
4.45  7**A  .  . . 


.44  1I7P7GT  1.94  KO-4I* 


.74  lt7Zl . 

.74  I17Z4GT 
.74  FM-I4W  1. 
.4*  I  Oathuda  Ra 
.71  Tubaa 

.74  2AP1....  $4. 

.44  2AP5 -  4. 

.91  lAPl _  1*. 

1.43  .3AP4 -  I*. 

.44  iBPt _  7. 

.74  lOPt _  2. 

.94  IDPt  . .  4 

.94  IDPIA...  4. 

1.1*  lEPI -  4 

.44  1FP7 -  * 

.47  3FP7A  ..  * 


14. M  XL-IO. 

12. M  1B33 _ 

14.M  3B24 


145. M  F-131A..  4.45  7**A _  4.U  1414 .  1.1* 

17.5*  WX-t24A  l.M  7*4A -  4.47  1439  . 7* 

ll.M  F-127A  .  22.M  714A _  1.7*  1*41 .  l.M 

1*7.15  VT-127A.  l.M  711A -  l.W  1442  . 75 

.  14.M  AB-IM..  ll.M  7t4AY...  14.75  1444 .  1.17 

.  24.M  VR-IM/  719A -  4.7$  1M5 .  l.M 

.  245.M  003  .  1.15  715B _  12.79  14M . 7* 

.  I45.M  FG-IM  .  12.15  7150 _  24.M  5*11 . IM.M 

I15.M  HF-2M  .  14.M  717A -  1.47  5W1 .  l.M 

IM.M  243A _  7.W  7I4AY...  W.M  5*54  2.W 

1.45  241B _  4.13  7I4BY...  45.M  OX-M51  .W 

2*4A  ..  44.M  7240Y...  79.M  71*3 . 79 

.  3.45  OX-244..  3.19  73IA _  4.M  1M5 .  9.45 

4.75  211  .45  723A  ..  4.49  Mil . 47 


.47  KU-424..  22.25  1B24W 

1.54  KL'-414..  34.M  3B25 
Ray  WL-451/  1B24.. 

I  5551  .  42.M  1B27 .  . 

$4.75  WL-454'  1B2*.. 

4.75  454  ..  82. M  K;24 

14.25  WL-472..  22.M  3027  . 
1*  25  lVL-477  .  14.M  1017.. 
7.49  WL-MI/  1021  . 

1.25  59M...  14.M  102IA 

4  49  722A _  1.75  1X24  . 

4.75  9*4  .  1.45  1211  . 

4.45  4*5 .  l.M  4-I25A. 

4.45  I4W .  l.M  4AI _ 

4.M  14M .  U.M  4B12 


4.75  211  .45  721A  ..  4.M  Mil... 

5.25  WX-2IIO  ll.M  721A/B..  I4.M  Mil  ... 

7.45  WX-21IX  ll.M  724A -  1.22  Mil  .. 

4.M  2t2X  ll.M  724B _  1.22  MIIA  . 

3.75  WX-215A  .24  725A _  4.49  Ml*... 

4.2*  2170 _  *.49  714A _  U.M  M2* _ 

7.75  22IA _  1.49  724B -  W.M  M25 

1.45  227A/  71*0 _  W.M  4Mt _ 

4.45  5037  .  l.M  7MA _  25.M  4M2.... 

ll.M  WX-21IO  2.2*  71IA -  2.W  4M1.... 

l.M  21K:H  IW.M  WL-797..  *.M  44*4... 

4.75  WX-244A  5.2*  yHY _  l.W  4*M.... 

U.M  WX-245A  2.M  ua  •  m  4*M 

II5.M  WX-244B  l.M  ‘  TISll' ' 

24.M  WR.2440  l.M 

1.19  294TH...  22.M  Ml .  4.M  144*4*.. 

_ IMTl.  22. M  M9  .  l.M  I444M 


79.M  71*3 . 79 

l.M  8M5 .  9.W 

4.M  Mil . *7 

ll.M  Mil .  l.M 

1.22  Mil  ..  .  3.79 

1.22  MIIA  .  .  4.M 

•M  Ml*...  .  l.M 

U.M  M2* .  1.14 

W.M  M25  .  4.M 

*•••  4M1 .  1.79 

25.M  4*42 .  l.M 

2.49  4M1 .  1.79 

4.M  4*44 . 44 

l.W  4M9 .  1.45 

l.M  4*M . 35 

.W  I444M ...  3.74 

4.W  1*4*44...  1.74 

4.M  I444M  2.4* 


IMMEDIATE 

DELIVERY  FROM  STOCK 

GENERAL  ELECTRIC  ARMA 
CONTROL  INSTRUMENT  BENDIX 
FORD  INSTRUMENT  KETAY 
HENSCHEL  DIEHL 


Terms  20%  cash  with  order,  bolonc*  C.  O.  D. 
unltu  ratid.  All  prices  net  F.  O.  B.  o*r  wor*- 
hous0,  Phlla.,  Ptnna.,  subject  to  thamgt  with¬ 
out  notice. 

"CABLE  ADDRESS  -  LECTRONIC  PHILADELPHIA" 


SYNCHROS 


ARMY  ORDNANCE— NAVY 

ORDNANCE— COMMERCIAL 

AY-IBID 

ID 

900 

X 

IJDsIl 

C*T9«4a 

1CT 

SDO 

90 

tJiFl 

C-*9*9B.9 

C-7B«4* 

IF 

SF 

TOO 

tJlOl 

C-S970I 

C'TBfSA 

lO 

SO 

70 

SJ1H1 

C-S4T79-1 

C-7S414 

IHO 

SN 

A 

tJiMl 

C.9«40S-f 

C-79411 

ISF 

iSF 

■ 

XliAt 

C-4B40* 

C-T9414 

11 

ISO 

M 

tJSDl 

C-4«40«-1 

C-7941S 

5CT 

•CT 

N 

SJSHAI 

C-7T910 

C-TS97B 

tJDiAt 

C-TFin 

SYNCHRO  CAPACITORS 

SYNCHRO 

ILOWN  FUSE 

INDICATORS 

SYNCHRO  BLOWN  FUSE  INDICATORS 


lECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST!  PHILA.  6,  PA. 

Te/cphones  -  MARKET  7-  6771  -5-3 


ELECTRONICS  — JoniMry,  1953 


383 


ELECTRONICRAFT 

INC 

27  MILBURN  ST  BRONXVILLE  8,,N.  Y. 

PHONE;  BRONXVILLE  2-0044 


SEARCHLIGHT  SECTION 


Mkre*Wav« 
Lavoi*  Frsq.  Meter 
375  to  725MCS 

Hodvl  T8-in/U  i*  a  compMt. 
•eir-ocNitatiicd,  battarj  pow¬ 
ered,  precliloo  (d:  1  Me) 
frequancT  meter  which  pro- 
rldee  quick.  aocurMe  reed- 
tn(>.  Hequlree  a  etaodard 
ll.SV  “A"  and  45V  "B"  hat- 
tery.  Hae  0.6  MIN.  time 
•witch.  CoDtalne  eturdtlr  oon- 
'•tructed  reeonator 

with  arerape  of  SOOO 

workliif  directly  Into  detector 
tube.  Uare  067.  L8«  and  384 
Tuhea.  Cooetleu.  new  with 
loat.  hook,  prohe  and  epare 
kit  of  tuhee.  Inee  batterlea 


HIGH  VOLTAGE 
OIL  CAPACITORS 


.001  Mri>  50.000V  DC.  .637.50 
.01  MVD  5,000V  IK  . .  .12.05 
.01  MKD  5.000V  DC..  .10.50 
.015  MFD  50.00UV  DC.  .645.00 
.015/  015  MFD  50.000V  IX: 

659.50 

.1  .MFD  560V  DC... 1  .95 
.1  MFD  S.OOOV  DC...  12.95 
.135  MFD  7.500V  DC... M.9I 
.15  MFD  ll.OOflV  DC..  .17.50 
.1  MFD  SO.mxiV  DC.. 109.50 


RADIO  MODULATOR 

Type  BC-413-B,  or  tweeter,  le  a  miniature  keylnc 
tinlt,  modulator  and  transmitter  combined.  A  di¬ 
pole  mounted  atop  the  tweeter  cam  radlatee  a  elcnal 
pulse  at  105  mesacyclee  modulated  by  pulsee  oocur- 
Inc  at  4,098  CP8.  Dees  1-5J7.  l-SFO.  1-955,  1-5W4 
tuhee.  Operates  from  115V.  60  cy.  source.  Brand 
new  Includlna  tubes  and  Instruction  book. . .  .129.10 


MFD  15,000V 

MFD  lo.oeov 

MFD  SO.OOOV 
MFD  7,500V 
MFD  15,000V 
MFD  O.OOOV 


MOTOR  GENERATORS 

2.5  KVA  Otohl  Else.  Ce.  IMDC  to  IMAC.  50  cy., 

1  Pb.,  Complete  with  Macnetlo  CooDoller,  1  Field 
Itbeoe  and  full  set  spare  parts  Includlna  spare 
armatures  for  fenerator  and  motor.  New . .  1295.00 

2  KVA  O'Keefe  and  Merritt.  I15DC  to  llOAC,  50 

cy..  1  Ph.  Export  Crated.  New . 1195.00 

MdrOR  OCNEllATOR.  TYPE  CQU-l 

Unit  of  U.  8.  Nary  'PCK-7  Transmitter 
Motor;  1  H  P..  130  V.D.C..  10  amps. 

(Jenerator:  IHOOV.  DC.,  0.4  A.  500V.  DC.,  0.15A. 
115  V.D.C.,  1.6A.  11  V,  D.C..  lA.  3480  R.P.M. 
Keif  excited.  Brand  new  Includlno  spars  arma¬ 
ture  . . . 1355.00 


RADAR  EQUIPMENT 


400  CYCLE  TRANSFORMERS 

AUTO.  400  cy.  O.K.  Cat.  No.  800184. 

KVA  .8458-320P  Volts  460/345/100/115. 

New  . 64.50 

FILAMENT— 400/1500  CPS.  Input— 0/75/80/85/105 
/115/115V.  Output— 5V3A/5V3A/5V6A/5.3V  0.5A. 

No.  7149010— .New  . 51.95 

PLATE  WECO  K8  9560  800  cy.  Prit  115V,  Sec; 
1350-0-1.350  at  .057A  (1700  V.  Total).  ElecsUt 

•hided.  Wt.  I  S  Ibe.  New . 52.95 

Plats.  Therdarsen  *T46889.  1550  VA.  Prl:  105- 
llOV.  .500  cy.  1  PH.  Sec;  6600V.  Center  Upped. 

1.5KV.  insulation.  Brand  new . 529.50 

PLATE  A  FIL.  WECO  K89555,  400  cy.  Prl;  115V. 
Sec.  «1;  930-930.  Sec.  «1;  Three  5.3V  wlnd- 

ln«s  . 53.95 

FILAMENT.  400/1400  cps.  WECO  KS95S3.  Pri: 
115V.  Sec;  8.1V’1.15A/6.35V1.5A  ElecsUt  shlded. 

Wt.  0.5  lbs.  New . 62.95 

PLATE  A  FIL.  400,'1500  cy.  Prt;  0/80/115V.  Sec; 
«1=12U0VDC  at  1.5MA.  Sec.  «2=400  VDC  at 
130MA.  Fll.  Secs;  1.4V4.3A/5.35V0.8A  (Ins. 

1500V)/5V1A/5V2A  . 14.95 

RETARD.  400  cy.  WWO  K80.5P8.  4  Henry 

100  MA  . 11.75 


INVERTERS 

Onan  M-a.-2l5H.  Nary  type  PU/13.  Input  115/130. 
50  cy.,  1  Ph.  Output;  II.T.  480  cy.,  1  Ph.,  l.lKw 

and  MV  DC  at  4  anw.  New . 1295.00 

Leland  Else.  Co.  PEIOOA.  Input :  28DC  at  38  Amps. 
Output;  80V,  800  cy.  I  Ph.,  485VA.  New  .522.50 
A.E.  16160172.  Input;  18DC.  Output;  115,  400  cy., 

1  Ph.  1.6KVA.  New . 532.50 

a.t.  5A6I3I61IIA.  Model  1I8J.  Input:  18DC.  Out¬ 
put:  115,  400  ey.,  1  Ph.,  1..5KVA.  Begulated. 

New . 169.50 

Heftasr-CoM  M.6.  154.  Input;  440,  3  Ph.,  50  cy.. 
Output;  TOV,  145  cy  3  Ph..  0.140KVA.  New  M7.50 
Eleer.  740C  te  IIOAC,  50  cy.,  1  Pb.  at  1.4  Amps. 
New . 639.56 


RADAR  ANTENNAS 

Tyf«  SO' I  UfK'M)  ftMieniblj  with  reflaetor,  wave- 

ffulde  noisla,  drive  motor,  etr.  New . S279.M 

Type  ftO'S  IS  CM.)  Hurface  Hearch  type  with  re* 
flector.  drive  motor,  etc.,  but  !<«•  plumblnf.  New 

In  original  caaee  . $189.50 

Typa  SO*  1 3.  noCM.)  Complete  ateembly  with  $4* 
dlth.  dipole,  drive  motor,  geaiina,  etc.  New  $148.50 
A1m>  In  Rtork  spare  refleoton,  noulep,  probee, 
light  angle  bends  for  HO-1  antennaa. 


DYNAMOTORS 

Navy  tyaa  CAJ0-2II444.  Input;  105  to  130DC.  Out¬ 
put;  either  MDC  at  10  amps,  (n  130C  at  40  amps, 
lladio  filtered  and  complete  with  line  switch. 

New  . 689.60 

Type  PE9>kM.  For  8CR-5}2.  Brand  new  In  over¬ 
seas  cases  . $19.50 


PULSE  TRANSFORMERS 

PULSE  WECO  K8-9.553  Supplies  volUie  peaU  of 
3500  from  807  tube.  Tested  (U  1000  Pulses/sec  and 
5000  peak.  Wdf.  1-1=18  ohms.  Wdg.  1.3=71 

ohma.  L  of  W(l(.  1.8=081H  at  100  cps . 63.95 

PUL6E.  WECO  KB-161310.  50  K(f  to  4MC,  IM' 
Dla.  X  1%'  blfh.  110  to  1350  ohmx.  New....5A9S 
Hlih  Raaetanea  Trant.  O.K  type  T-S502A. — 60  ey.. 
Volufe  113(10-135.  Inductance  H.V.  Wlndlnf  135 
Hmrlea.  Output:  Peak  Voltage  31.8KV.  Cat. 
831805501.  New  . 639.50 


AMPLIDYNES 

O.E.  5AM2IJ17.  Input:  17VDC.  Output:  50VDC. 
I.VI  WatU,  4500  Rl'M.  Type  MU  17-B.  New  634.60 
Editea  oAmSIRJIOA.  Input:  t7VDC,  44  Amps. 
KIUMIKPM.  Output:  50VDC  at  8.8  Amps.,  530 
Watts  New  . 622.50 


MODEL  AN/APA-10 
PANORAMIC  ADAPTER 


HIGH  POT  TRANSFORMERS 

HIth  Valtate  Trans.  Westlnghouse  Pri;  115.  50  cy. 
Sec:  15,000  C.T..  60  MA.  Good  for  Hl-Pot  test 
•et  up.  C.  T.  (Ugrounded . 639.50 


SMALL  D.C.  MOTORS 

G.E.  5BA56L12A.  Armature  17VIK'  at  8.3  Amps. 
Field  dOVDC  at  1.3A  KPM  4000.  H.P.  0.5. 

New  . 627.50 

Oster  E-7-5.  27.5DC.  I/IOHP,  SSOOUPM.  Shunt 

W(Hind.  New  . 60.50 

Duaiere  Cs.  tvpe  ELRO.  14VDC.  40-1  gear  ratio. 
For  type  B'4  Intervalometer.  New . 16.56 


TEST  EQUIPMENT 

T8-I27/U  Lavele  Freq.  Meter— 375  to  715  MC. 

New.  with  Instruction  book . 679.50 

TS-47/APR  feet  OMlIlatsr.  Bange  on  funda¬ 

mentals  40  to  500  MC.  Part  of  APB  test  set-up. 

New  with  Instrw-tlon  book . $275.00 

T6-467/U  Peak  te  Peak  V.T.V.M.  New  with  In¬ 
struction  book  . 659.50 

RIIIA/APR-SA  Rsoelver.  Bange  from  1000  to 

6000  MC,  with  Instruction  hook . $575.00 

APR-1  Receiver  with  TN-18  tuning  unit  300  to 

1000  MC,  with  Instruction  book . 6450.00 

APR- 1  Reoeivtr  with  TN-17  tuning  unit  and  In¬ 
struction  book  . 6450.00 

APR-1  Receiver  (sdth  TN-16  tuning  unit. .  .6450.00 
TU-5a  tuning  unit  (110-S70MC) . 165.00 


BLOWERS 

Wnstlnthause.  Type  FL.  115V,  400  cy.,  5,700  KPM. 

Airflow  17C.F.M.  New  . $1.50 

E.A.O.  Type  JSO-CW— 50  cycle— NEW . 615.50 


SYNCHROS 

Fprd  Inst.  Ce.  Synchro  Dlfferontlal  Generator.  Mod. 
3  Type  5SD<1.  90/90V.  400  oy..  Drd.  Dr.  173010. 

New . $22.50 

Anusr.  Syncuro  DtlTerentlel  Generator.  Type  eiKI. 

New . IM.OO 

Hahart  Mf|.  Ct.  Synchro  DUTermtlal  H.rnchro  Tvpe 
XIX  115V.  50  cy.  New . 18.50 


ProvMM  4  TypM  of  PraaontaHon: 

(1)  Panoramic  (2)  Aural 
(3)  OacliloRraphic  (4)  OscilloKopIc 


HIGH  QUALITY  CRYSTAL  UNITS 

WeAern  Clfictfic — type  CR*1A/AR  In  holders.  H* 
pin  spacing.  Ideal  for  net  frequency  operation. 
Available  In  quantUies.  5910>6350*6370*6470'e510- 
6610-6670-6690*7270-7S50-7380 ' 7390  •  7480  •  7580- 
9720.  All  fundamentals  In  KC.  Good  multipllern 
to  higher  frequencies . $1.25  aaeh 


Designed  for  use  with  receivlnf  equipment  AN/ 
ARR-r,  AN/ARR-5.  AN/APR-4.  ^R-587  or  any 
receiver  with  I.K.  of  455  kc.  6.2mc  or  SOmo. 

With  21  tubes  including  3*  scope  tube.  Converted 
for  operation  on  US  V.  60  eyrie  source. 

Price  .  $245.00 

Gov’t  Coat  11800.00. 

AN/APA-10  80  Page  Trch  Manual . $2.78 


RELAYS 

Struthars-Uunn  1BXX129.  110  A.C . 

Advance  type  45SC.  HPIIT,  115  A.C _ 

Leach  typa  U54A.  HPDT.  115  A.C . 

Leach  type  1054,  BSN  10-t8V  D  C . 

cure  Plug-ln  base  No.  SOFMX  115  A.C 
n  B.  Plug-tn  base  SenslUve  Kt7J8S3... 
Western  Wectrlo  D-183781  Plug-ln . 


RAYTHEON  VOLTAGE  REGULATORS 

Adj.  Input  tape  95- ISO V.,  80  cy.  1  Ph.  Output: 
115V.  60  Watts.  H  of  lot  Brg.  Wt.  10  Ibe.  819'  H 
X  8%'  L  X  dH'  W.  Orerloed  protecte<L  Sturdily 
constructed.  Tropicallsed. 


TERMS:  Ratod  Concdmt  Npt  SO,  FOB  Bronx- 
villa.  Now  York.  All  Morchandito  Guarontoad 
Prlcot  Sttbioct  to  Chongo 


SWEEP  GENERATOR  CAPACITOR 


HIth  spaed  boil 

heorlait.  Spilt  sta¬ 
tor  silver  plated 
coaxial  type  5/10 
nirafd.  Brand  new 

Prlco  $2.2S 


PRICE— NEW  $1«.7S 
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SEARCHLIGHT  SECTION 


AMPLIFIERS 

OK  Serro  type  SCVICI  400  cycle 
CoBMint  OiUfut  Lice  RC-7S0C 
SyBchro  Aiopuflcn  for  Reder 
Intereeminunlcetioo  type  BC-005 

ANTENNAS 

IfR-lU  CoMt  OuATd  13H  ft.  •blM 
AB-83  APT-J.  AT-»A/APT.  AS-ti/AP8-13 
A8-iaS/APR  for  APK-5A 
TOT  RADAR  JAMMER  HORNR 
PARABOIiOlDH.  MAONESIVM  DISHES  lTI4*dU. 
8CR-813-A  (part  of  RC-ISS-B  Anuou) 

CU  M/APT  Antmna  nutchlnc  unit  SO  ohm  unbnL 

to  100  bnl. 

POTENTIOMETERS 

W.E.  K8-1513g  Unonr  Samooth 
W.E.  K8-8731  for  8CRMT  Radar 
W.E.  KS-8801  Motor  Drlrro 


G.  E. 

400  CYCLE 
SERVO 
AMPLIFIERS 


LINEAR  SAWTOOTH 
POTENTIOMETER 


Type  2CV1C1 


Brand  New . $29.50 

Motol  Dust  Cover  Inclvdod 


SCR-522  EQUIPMENT 

Complete  BC-624C  recelTera  and  BC-615AM  Trans* 
mltters  Including  mounting  racks,  plugs,  coiuieetors, 
P.B.  94CM  dynamotor.  Brand  new  equipment  with 
instruction  manuals 


CRYSTAL  DIODE 

Sylranla  1N21B.  In- 
dlTtdually  boxed  and 
packed  in  leaded  foil. 

$).00 


WattlnthMM  “Variae  ty»a"  Canlrtllar,;  600  watta; 
110  23U  dealgnrd  aii  an  adjuittahle  weed  controllrr 
but  can  hr  uiird  for  ai^  application  rmiulrina  a 
rarlable  transformer.  Brand  new  and  an  ex¬ 
ceptional  buy  at  .  $12.00 


SOUND  POWERED 
CHEST  SETS 


U.  8.  Inttniment  Ca.  No.  A-2A0  ComMnatlon  head¬ 
set  and  chest  microphone.  Brand  new.  Including 
to  ft.  of  rubber  covered  cable . $I7.M  each 


MISCELLANEOUS 

Cathode  Ray  Shields  for  S'  tube . S3.7S 

Varlac  type  MMor  Controls  600  watt . $12.00 

10  CM  Waveguide  90*  elbow . $20.00 

Adel  Clamps  assorted  types  -write  for  samples 

Shock  Mount.s  Lord  *20 . $.40 

Shock  Mounts  U.  8.  Rubber  #.61li0C . $.30 

Commando  Pole  Jacks  (Cook  KIcc.  Co.) . $1.1)0 

Switchboard  Lamp  lieceptai-lev  A  Jewels . $.40 

801522  Transmitter  Receivers.  Brand  New 
Eire  Detector  Wllcolator 

No.  A -4242.  Ord.  .No.  B  2.577.16 . ...$l.00 

Dial  Drive  Assembly  for  Bcndli.  $IN-28- Y. .  .$4.50 
Instruction  Manual  for  SCR  19.1A.  II.  C.  D,  E.$2.00 

Solenoid  Cannon  24  V.D.C.— New . $1.43 

Attenuators  Tech-Lab  .500  .500  tvpe  700 . $4.73 

Volume  control  Dual  for  BC  4.13t> . 12.65 

Switch  600  V.,  60A.  Bendis  CBI9078 . $S.t0 

Switch  Arkleav  9  sec.  Rotary . $4.60 

Switch  Arkless  16  sec.  Rotary . $7.50 

Switch  Panels  8A-2/irRC . $12.50 

Switch  Micro  R-HiJT . $.65 

Switch  Navy  Rotary  *647491 . $17.50 

Contactor  CRP-2.1A(K>  for  HC-l  ratlar . $24.7$ 

Band-Switch  assemhiy  fitr  AK-88  receiver . $6.50 

RT-7-AN/APN-1  Receivers 

B4^42.1B  klodulators 

BC-I166M  Jack  Boxes  I.arge  quantity 


tw.l.  No.  KS  1S1SI 

The  d-e  potsBUomater  eoBsIst* 
of  a  cloasd  typs  tUs-oast  alumi¬ 
num  alloy  frame  consisting  of 
a  continuous  resistance  winding 
to  which  electrle  power  Is  sup¬ 
plied  through  two  fixed  taps  180 
degrees  apart.  Two  routing 
brushes  (160  deorees  apart  and 
bearing  on  the  reslaunae  wind¬ 
ing)  and  two  take-off  brushes 
are  provided  for  the  output  volt¬ 
age.  Varying  the  position  of  the  brushes  variae  the 
output  voltage  In  accordance  with  a  linear  sawtooth 
wave.  The  potentiometer  Is  excited  with  24-voK 
direct  current.  Is  arranged  for  panel  or  bracket 
mounting.  Is  approximately  2-11/16  Inches  In  dia¬ 
meter.  3  Inches  deep,  4%  Inches  long,  and  has  an 
approximate  weight  of  one  pound.  External  OOB- 
nectlons  are  made  through  a  standard  AN  type 
connector. 

Brand  Now . $5.75 


RADAR  EQUIPMENT 

Ifolel  fl.Q.  lOTM  Portable  Radar  Met.  Operatea  on 
90-190  T<dt.  00  cy.,  1  Phase.  Presentation;  A,  II 
and  P.P.I.  Complete  with  tech,  manual  and  full 
•et  of  spare  parts. 

Model  A80-1  Radar  with  Parabola. 

S.O.-ll  Modulator  unit. 

Pulse  Timer  units  for  Radar. 

Radar  Crystal  units — Raytheon  9R.35ke. 

8.(i.  Radar  Accessory  Control  Panels. 

8.O.  Tranamitter-RccelYer  units. 

I  8.O.  Radar  Bearing  Control  Units. 

I  Spare  Parts  Kit  for  8.Q.  Radar. 


FLUXMETER 

Usefl  to  calibrate  field  strength  of  magnets  from 
500  to  4000  gau^  and  Indicate  polarity.  Probe 
has  gap  of  1^*.  Reautlfully  built  In  hardwood 
case  with  hingetl  cover.  Instructions  for  operation 
on  under  side  of  cover.  8ise  11%  x  9  x  6  In.  Ideal 
for  lab  and  school  use.  New.  An  exceptional 
value  at . $29.50 


AN/APA.10 


lR»ut: 

80  or  115  vol'j. 
400  to  2600  CKlcv 


Output : 

1200  volU  D.C.  St  1.5  MA 
400  volU  D.C.  St  130  MA 

Includes  tube*:  1  5N4Ur.  1-2x2.  1  OAKS, 

cathode  rsy  tube  socket,  reslstunce  cspacltsiiee 
filter,  two  focus  controls,  sn  Intenivlty  control  and 
OAKS  reliusner  circuit.  Brand  new. 

Complete  . 613.75 


REPAIR  PARTS  FOR 
BC-34t  RECEIVERS  (H,  K,  L,  R,  Only) 

Alao  BC  624  Modela  F.  K..  Co4la  for  ant.,  r.f.,  dac, 
oac..  LF.,  e.w.  oac.,  xul  filtcra.  4  gang  oond., 
front  panala,  dial  aaaembUsa,  vol.  conta..  au.  Writs 
for  complsta  list  and  frea  diagram. 


AUTO  TRANSFORMER 

O.E.  400  ey.  Cat  No.  6041184 
K.V.A.  .9468— .6tOP  VoRa  460/ 
345,  660/116  Nsw . 64.60 


PARABOLOIDS 


17V&"  dicmtttr,  t  p  u  n 
mognotium  dithos,  4 
inchos  daop.  Rginforetd 
porinwltr.  Two  mH  of 
meunling  brockaH  on  * 
roor.  Opening  of  opox 
for  wnvaguido  dipolu 
•isombly  1V$  *  IH"- 


BRAND  NEW . PER  PAIR  $12.50 

G.  E.  BATTERY  CHARGER 
Chortgs  54  call  bottory 
at  from  1  to  10  ampara  rata 

Input  115V.,  00  cy.  1  Tbass. 

The  model  6RC89FI0  Copper  Oxide  battery  charger 
consists  of  a  transformer,  a  secondary  rractor,  a 
copper  oxlds  recttfylni  element,  a  vsntllallno  fan. 
control  elronlts  and  auxiliary  equipment  nscsssary 
for  proper  operations.  Transformer  lapped  for  rari- 
out  supply  voltai*.  Right  secondary  tape  for  ad¬ 
justing  changing  rate.  Built  Into  metal  cafatnst. 
Metered. 

Complete  with  spare  fan  and  fuaea.  Nsw  In 
original  packing  cases.  Shipping  weight  spprox. 
305  lbs. 

Pric# . $255.00 


RELAY 


Clsrs  octal  ham  Re¬ 
lay  .Na  30FMX  U5V. 
60  cy.  0.140  amp. 
Rrs.  75  ohma.  Make* 
two  hreaka  one. 


RADAR  REPEATER 
ADAPTERS 

NAVY  TYPI  CBM-50AFO 

A  reprater  unit  for  video  slgnala  and  trigger 
pulses  designed  to  work  In  ronluiietlan  with  stand¬ 
ard  Nary  radar  equipments  wherein  prorlslon  Is 
msds  for  operation  of  remote  F.P.I.  seta  Thla 
adapter  provldea  four  video  and  trigger  pulse  lines 
for  operstlng  one  or  more  remota  I*. i’.  I.  Installa- 
tluna  The  equipment  contains  lu  own  D  C.  power 
supply;  115  Volts.  00  eyries  A  C.  from  ships'  power 
supply  line  Is  rrquirevi  for  opersUon.  Dfmensluns 
are  3IVk  x  21  x  15  In. 

Descripllee; 

A:  Outsut  VIdsa  Slfstl  Linss. 

B:  Output  Trifusr  Lines: 

C:  VIOsu  Ampllfisr  Bandwidth. 

Issa  than  6  dh  dswa  at  6aia 

4  Mnas  at  -1-2  vutts  amplltuda. 

4  Hass  St  -fSO— 466V.  Aaiplltads. 

Flat  within  I  dh  from  It  ay.  to  S.ims. 

Uses  0— dAG7.  1—003.  3— 60N7.  2— dRABY. 

Full  dutalls  tn  ruqusst. 


MICRO-SWITCH 

S.P.ST  NORMALLY  CLOSED 


TERMS;  Rotdd  Concdmi  N#t  10,  FOB  Bronx- 
vllld,  Ndw  York.  All  Mdrcbandlsd  Gnarontnod. 
Prlcdp  Snbldct  to  Chaitfa 


BRAND 

NEW 

nBR>-1^^  EACH 


24V  DC  SOLENOID 

a  LB.  PULL— Va"  STBOKI 


ELECTRONICRAFT 

INC 

27  MILBURN  ST.  BR0NXV|LLE  8,  N  Y. 

'  PHONE;  B’RONXVILLE  2-0044 


BBAND 

NEW 

$1.4S  Each 
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130  336  400  870  .0018  002H  .0088 

138  340  410  880  .0018  003  .008 

ISO  380  4S0  700  0013  0033  0083 

138  388  470  800  .0033  .0030  .0033 

180  380  488  000  .0033  004 


<o 


SEARCHLIGHT  SECTION 


SfaecccU^ 


GEAR  ASSORTMENT 

4ll  kiMirtid  Start.  Mott  art  Utlnlatt  or  Iratt. 
MBUr*t  drtami  . Paly  38.88 


HAYDON  TIMING  MOTOR 

1  R.P.SL.  118  V..  80  Cjrelt . tt.»8 


TIMING  MOTOR 
•  MM  nsv  M  eye 
f.  Inorotiani  C«. 


$1-79 


400  CYCLE  INVERTERS 

LmIsM  Elsctrle  Cs. 


Amp. 

Per  166  1 

2  AG  FUSES 

1  Amp  Per  166 

Amp. 

Per  166 

1/8... 

...  64.66 

5/4... a 

..  M*M 

8.... 

...  12.66 

6/8 .. . 

. ..  4.66 

4 . 

2.66 

1  10.... 

. . .  2.96 

1/2... 

. .  .  4.66  1 

8 . 

. . .  2.66 

1  18.... 

..a  a.M 

>  AO  7UM  MOtPMS  (Elwsr)  Ms 

DELAY  NETWORK— AU  1400(2 

{114— Awrox.  3.3  Blero  me.  dolar . I  984 

^UU|Mar_t<»_T_114_wl^_tag_brojgMj«t^__j_#Mh 

AC  LINK  CORDS  8  ft  loos  wltb  moblnl  plue . I6c 

RALL  REARINGS 


ID 

OD 

Thick 

FfICG 

8  1/2 

6  12 

62.78 

MRC7624-I 

8  8'64 

6  15  64 

9/ 10 

a.M 

MRCI64M2 

1  17/84 

3  7/16 

28/64 

1.78 

MRCI69MI 

1  16/64 

3  7/16 

28/64 

l.M 

Pederal  L6II 

1  1/6 

a  1/2 

6/8 

1.78 

Nerme  SlIR 

1  1/8 

2  1/8 

6/8 

1.76 

Pederal  AS4I 

1  1/16 

1  1/3 

9/62 

1.16 

Sebata . 

1/4 

1  6/4 

9/16 

1.66 

Nwrma  2628 

6/8 

1  9/16 

7/16 

.9# 

ND6262-CI2M 
NO  8266 

1/2 

1  3/8 

1  3/8 

l.tt 

35 '84 

16  S3 

II  33 

.49 

ND  R9 . 

6/6 

7/8 

7/83 

.46 

MRC2WI 

11/33 

1  1/32 

6/16 

.4S 

MRC26IU 

B/16 

66/64 

13  63 

.48 

NEEDLE  REARINGS 

TORRINUTON  BIOS  44'  irldt  44*  IS'S*. 


Rran4  Now  Motors — GuoroNtood 

0-10  nia.  U.C.  344*.  13.18  O-M  Amp.  11  r.  344'--f3  M 
0  1  Ma  D.C.  344'l>«Jur..(8cala  Rcadi  0-4  KV).. 35.78 

SELENIUM  RECTIFIERS 

run  4Va«t  300  MA  IISV . 11.71 

Half  44'tn  100  14A  115V . 91 

SOUND  POWER  HANDSET 

^1^  BRAND  NEW 

iDcludn  5  ft.  cord.— UtM  no  bat- 
Utltt  or  Mttmal  powar  aourre. 
_ 8IA58  pr 


SoNfid  Foworod 
Choft  Sot  RCA— 
WlHi  24  Ft.  Cord 
For  Fo4r 
USED  $17.M 
NEW  S2S.40 


FOSTAGE  STAMF  MICAS 


mmf 

mmf 

mmf 

mmt 

mml 

mmt 

mmf 

mfd 

mfd 

10 

40 

70 

128 

240 

400 

080 

.0016 

.004 

a 

47 

78 

168 

380 

430 

800 

003 

0044 

80 

80 

180 

270 

470 

830 

0027 

.005 

23 

81 

ss 

\n 

300 

800 

910 

0033 

.006 

34 

86 

660 

810 

.001 

0036 

0065 

38 

60 

100 

180 

660 

880 

.0013 

.006M 

63 

63 

110 

300 

370 

000 

.0013 

.0062 

69 

130 

330 

390 

680 

.0016 

01 

Fried  Seliodulo 

10  mint  to  830  mmf .  .  54 

.001  Bunf  to  .0010 .  84 

.003  Bid  to  .0083  mid .  164 

.01  Bid .  384 

SILVER  MICAS 

mmt  mml  rami  mmf  mml  mmt  mid  mfd  mfd 

10  80  100  170  S80  810  OUl  .(1034  0047 

18  81  110  180  370  838  .0011  .0038  .008 


40  83  1  88  370  800 

Fric*  Sehddol* 

10  mmf  to  700  mid . 

.0011  mfd  to  .003  mid . 

.0033  mM  ta-.eOS3  mfd . 


PULSE  TRANSFORMERS 

UTAH  -ssas  9373  9389  9318  9.140  9350 

WERTBRN  CLCCTRIC— 0168173  '  0161310 

KS860e.  KSOaOO,  KR0663.  K8181611 

GENERAL  ELECTRIC— 60-0-8 

JEPFERBUN  ELECTRIC— C-12A-1318 

OINION  coil/— TR1048  TR1040 

alto  363-7380-3 A;  3A3-7381-3A;  T-1330a31-00 


COAXIAL  CARLE  CONNECTORS 


uoi^/u 

91.36 

66-lF 

694 

t6-lAP  1 

60%9 

83-lAC 

$9.43 

TTO-23/U 

$1.29 

Ua-178.'U  $9.19 

83-lAP 

.29 

I10-26B/U 

1.76 

Ua-179/U 

.16 

83-!  F 

1.29  ! 

IJO-28C/U 

1.46 

UO-188/U 

.44 

83-1 H 

.12  ' 

110-24/ U 

1.29 

Ua-224/U 

1.19 

83-1  HP 

.22  ; 

UO-26/U 

1.66 

UO-265'U 

1.99 

83-12 

.76  1 

rO-27  u 

1.29 

uo-2eo  u 

.M 

83-1 R 

.46 

UO-27H/U 

a.46 

UO-261/U 

1.19 

83-lRTY 

.46 

Utl-28A/U 
UO-30  U 

2.79 

UO-262/U 

1.19 

83-IhF 

.48 

2.29 

UO-274/U 

2.29 

83-18PN 

.86  , 

UO-67B/U 

1.79 

UO-290/U 

.44 

83-IT 

1.2# 

UG-88/U 

.M 

U(l-291/U 

1.99 

83-2AP 

1.98 

Ua-88A/0 

1. 19 

UO-606/U 

2.99 

83-22 

2.16 

UG-50A/U 

2.19 

UO-499/U 

1.29 

83-2R 

1.76 

170-83/U 

1.79 

UO-625/U 

1.44 

83-22AP 

1.49 

U<l-88/U 

1.74 

CW-123A/U 

.64 

83-22R 

.46 

U(l-87/U 

1.99 

M-358 

1.64 

83-32HP 

.66 

1  UfJ-88/U 

.44 

M-350 

.64 

83-168 

.15 

,  r<i-89^U 

1.19 

PI2-258 

.76 

HS-1H6 

.16 

1  UO-I02'U 

.44 

PU25» 

.46 

1JQ-I3  'U 

1.79 

1  IIO-103/U 

.44 

PI^2.'M(A 

.64 

IJO-21'U 

.46 

I  ua-io4/u 

1.44 

PI2-274 

1.24 

IIO-21B/U 

1.99 

1  UO-106/U 

.12 

80-239 

.44 

fTa-22/tJ 

1.29 

1  UO-U6'U 

2.99 

UO-22A/C 

1.99 

1  UO-197/U 

9.79 

-- 

NEW  COAXIAL  CABLES 

Frlca  par  i 
ISO#  ft.  ' 


RO  7/L'' 

RO  8/U* 

RO  9/U'  . 
RO  OA/L'... 
RO  lO/U... 
RO  llAJ.  . . 
RO  llA/U*. 
RO  13/0  . . 
RO  13/U*.  . 
RO  17/U... 
RO  18/U.  . . 
HO  19/U .  .  . 
RO20/U  .. 
RO  31/U*. . 


1149.96  RO  32  I  * 

199.99  R032AIT 
89.99  RO  24  11 

199.99  RO  20  IT 

299.99  RO  20  11 

279.99  RO  34  17 

249.99  RO  38/11  . 

199.99  R0  41.il*  . 

199.99  R0  64A/U.. 

249.99  RO  85/U* 

214.99  RO&7^U* 

499.99  RO  88/U* 

999.99  RO  88A/11* 

1299.99  RO  80/11*  . 

1489.99  Ra62/C*  . 

229.99  R0  77/U*  . 


Price  per 
199911. 
$1M.99 

299.99 

479.99 
479.99 

59.99 


Add  38%  tor  ordert  iMt  than  800  feet. 

*  No  minimum  ordtr— otberi  380'  minimum. 


UNIVERSAL 

JOINT 

ALUMINUM 

V4"  hold  3  Vx"  0-0- 

1V4"  Ions  85c 


SPAGHETTI  SLEEVING— aaaortmant— 99  fret . fl.OO 


TYPE  "J"  POTENTIOMETERS 


too  8  8  * 
180  8.8. 
3U0  8.S.* 
44M  8.8. 
600  8.8. 
1,000  3  8 
1.000  8.8. 


11.500  1/48.8. 
13.000  1'4 
12.800  8.8. 
13.000  3  8 
14.000  3  8 
18.000  3  4* 
lOK  8  8 


‘Split  Lockins  Bothins 


...»  ..  -.  200K  8.8  * 

28K  8  8  :280K  8/8 

70K  8  8.  '250K  8.8.* 

HOK  8.8  .  600K  HJl  * 

lOOK  7  16  IMee  8.8. 

lOOK  8.8  * 

I  200K  8  8 

$1.2S  EACH 


MicroRwltch  ronucta  lOA 
lociK  M  power  ti  applied  < 

ONLY . 


AN  CONNECTORS 
IMMEDIATE  SERVICE 
PHONE!  WIRE!  WRITD  YOUR  NEEDS 


PRECISION  RESISTORS— Va  WATT— 309 


3 

10.48 

13.33 

14.98 

63.64 

147.8 

708 

3.8 

10.84 

13.03 

16.8 

79.81 

230.4 

2 

193 

8.6 

11.38 

13.83 

10.37 

108.8 

301.8 

3 

800 

6 

11.74 

13.89 

123.8 

366.6 

54 

148 

8.68 

126 

414.3 

PRECISION  RESISTORS— Vi  WATT— 35* 


.25 

11.1 

76 

400 

6.500 

16.000 

36,000 

.334 

13.16 

87 

723.1 

7,000 

16.700 

37,000 

.444 

13.3 

886 

7,800 

17,000 

45,000 

.502 

15 

138 

970 

7,500 

47.000 

.567 

25 

178 

1.600 

8.000 

30.180 

80.000 

.427 

44.73 

2.800 

8,600 

21,300 

66,000 

.74 

45 

180 

2,880 

8,800 

35,000 

59,000 

l.On 

44 

3.996 

10.000 

26,867 

89,908 

l.Ol 

52 

210 

4,000 

12,000 

30.000 

68,000 

1.53 

55.1 

235 

4.285 

14.825 

32,700 

79,013 

2.04 

41 

200 

4.481 

15,000 

32,888 

100,000 

5.26 

45 

270 

6,714 

15,750 

33,000 

180.000 

6.64 

44.4 

'290 

5.900 

15,765 

33,300 

64 

298.3 

15.810 

38,888 

PRECISION  RESISTORS — 1  WATT — ' 

2.88  IS  60  425  7.000 

1  2.88  18  128  1.530  8.280 

2.6  28  280  9.000 

I  3.86  30  270  2.280  10.000 

II  38  312  2.580  12.000 

I  3.39  45  8  420  3.300  80.000 


PREC 

100,000 

106,000 

130.000 

138,000 

130.000 

132,000 

ISION  RES 
149.800 
180,000 
240.000 
260,000 

ISTORS— 1 

270.000 

296,000 

310,000 

330.000 

WAYY— 

348,000 

809,000 

413.000 

830,000 

822,000 

■6Dd 

800,000 

600,000 

648.000 

680.000 

700.000 

800,000 

1 

1  MEGOHM  1  WAYY  1%— $1.50;  5% 

— 60e 

PRECISION  RESISTORS— 2  WATT— 759 
4.388  8.000  8.000  10.000  19.917 


DIFFERENTIAL  Utsd  $4.9S 

IIS  V.,  dOCyelo  ^ 

#C7B24«  Nsw  $9.95 


S%*  dU.  X  5%'  lone  „  . 

llaad  betwaan  two  (,'7334*’t  aa  a  damprnar.  Cm  ba 
oonrarted  to  3600  R1*M  Motor  In  10  mlnntaa  Coo- 

rrrilon  aheat  tuppllad.  (tloorerted) . 

Maeatiae  BraMab— BakrUte  for  aelayna.  and  dlf- 
frrrntiala  abown  . . 99*  oair 

OIL  FILLED  CONDENSERS 


MFD 

V.D.C. 

MFD 

V.D.C 

6B 

60 

86.35 

.25 

8.000 

4 

400 

.88 

1 

3 .404 

3  1  S 

400 

1.44 

18  I  .2 

4.000 

4 

500 

.45 

2 

4.000 

4-4 

600 

1.64 

3 

4.000 

8 

500 

I.3S 

.01 

8.000 

400 

.48 

.01-03 

6,000 

400 

.46 

.03-.03 

6.000 

2 

400 

.66 

1 

6.000 

4 

400 

I.U 

.03-02 

7.000 

8 

400 

2.45 

.03-.03 

7.000 

10 

600 

3.96 

.1 

7,000 

4X3 

600 

1.75 

al-.l 

3-8 

400 

1.74 

.1 

/  .504 

1 

800 

.44 

.3-3 

7.800 

1 

1.000 

.75 

.075-076  8.000 

2 

1.000 

.45 

.18-16 

8.000 

3 

1.000 

1.76 

.38 

20.000 

$9.95 


TYPE  "JJ"  POTENTIOMETERS 
Ohma  Shaft  !  Obma  Shaft  |  Ohma  Shaft 

1000  SB.  I  30K-10K  8/8*t  1  Me«.  1/3* 

lOK  6/16*  3K-90K  1/4'  I  Me*.  SB. 

18K  8.8.  I  1  Mac.  SB. 

BU — Berew  UrlTer  * — Milt  LocUoc  Buablne 

t— With  Bwlteh 

_ PRICE— $2.00  EACH _ 

JONES  BARRIER  STRIPS 

2—  140Y  80.17  6— 141W  $6.27  |  9— 141Y  $6.71 

3-  I40HW  .21  4-141  .24  '3-143  .24 

6-  140  .29  8-141  .29  3-150  .42 

I0-140W  .89  8-14mW  .41  |  3-ISO  .49 

10-140*1  W  .59  7-141 HW  .84 

3-141RW  .27  8— 14iwW  .44  I 

TIME  DELAY  RELAY 

Raytb44a  CPX  34169 
I  Mia.  Daily.  118  V.,  69  Cyal# 


>  llolda  ON  aa 
FuUy  C'aaed  • 

. Sd.SO 


OIL  FILLED  A.C.  CONDENSERS 

V.A.C.  Price  I  MFD  V.A.C. 


1N34  Cryatal  Diode  . 794 

309  Twin  Laed . MH  per  ft.  819.00  par  M 

Dywoaieter  DM  33A . $3.79  ae. 

Cheliaa;  30  My.  80NA  G...$l.29;  tMV,  99  MA  G...794 

Paerar  Tap  SwHah— OHMITE  («3I3-5  Tape)  non- 
ahortlne  1.5A  150  V.  A.C . $3.95 

Tiaiar— Induatrlal  Timer  Corp.  15  min.  on  16  min.  off 
contlnuoua  115  V.  A.C.  Fully  raard  I’luca  Into  octal 
aofket  . 95.  to 

BC  221  FREQUENCY  METER . 900.M 


Mika  Connactor  Amphenol  80-31  Intcrchaneaable  with 
Amphenol  80-M  cad  plated . 25« 

2J1G1  SELSYNS  JMA 

400  CYCLE  BRAND  NEW  wOm 


Miaiaiuti  Ordara  62 


AH  ardart  f.9.6.  PHtLA.,  PA. 


Arch  SP.r  Cor.  Crookey  Philo.  3r  Po.  Telephone  RHtenhouse  6-4927 


January,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


a/m 


BOX  3S6  X  EAST  PASADENA  STATION  •  PASADENA  8 


AUEORNIA 


G.  E.  GENERATORS 


ALNICO  FIELD  MOTORS 

£  (Approx.  Bizr  overall)  .  .  . 

UTi'  X  I  St'  diameter) 
Delro-Type  50(9230;  27. 5 

volta;  DC;  I45KPM 

$I».BS  ea. 

PM  Motor,  Delro  Type  7;5069S70;  27.5  volt; 
DC  Alnlro  Field;  10.000  r.p.m. ;  dimenaions 
1"  X  I"  X  2"  long;  abaft  extension  Vi”,  diam¬ 
eter  #.125"  . *12.50 

PM  Motor.  Diehl  Mfg.  HH  FDO-tl:  27.5  volt; 
DC  Alnlro  Field;  10,000  r.p.m.;  dlmenalona 
1"  X  1'  X  2"  long,  abaft  extenaion  S4"  diam¬ 
eter  «  125"  . *12.50 


INVERTERS 


General  Electric  Typo  5ASB- 
.I1JJ3;  400  cycles  out  at  115 
volts;  7.2  amps;  S.OOO  rpm. ; 
sise  (*  long  X  (*  dia. 

*N.50  ea. 


SINE-COSINE  GENERATORS 

(Reaolvem) 

IMehl  Typo  rJS48-*  (Single  Phase  Rotor). 
Two  stator  windings  90'  apart,  provides 
two  outputs  equal  to  tbe  sine  an*  cosine  of 
the  angular  rotor  displacement.  Input  volt¬ 
age  115  volta  too  cycle . *M.0O  est. 

Dlelil  Type  FPR-4S-1  samo  as  FJB-4(-( 
except  It  supplies  maximum  stator  voltage 
of  220  volta  with  115  volta  applied  to 

rotor  . ^S.M  ea. 

Arma  Reaolver  Type  2ISM4|  equal  In  alse 
to  alse  5  synchro.  65-40  cycle;  single  phase 
primary,  2  phaao  secondary . $7*.M 

GENERATORS 

Eclipse-Pioneer:  7t(-3A  (Navy  Model  NEA- 
3A)  OUTPUT;  115  VAC;  10.4  amps;  500 
cycle;  single  phase;  25.4  VDC;  40  amps  O 
2400  rpm;  spline  drive;  self  exciting;  wt. 
4oa. 

BRAND  NKW  In  original  box . *S*.*5  ea. 

POWER  UNIT  PU-6/TPS-1 

Oaaullne  driven  2-eyrle  engine.  Dual  volt¬ 
age  generator;  120  VAC:  1400  watt;  400 
cycle;  25  VDC;  14.3  amp. 

HRAND  NEW . *2*5.041 


AC  CONTROL  MOTOR 

Diehl  Mfg.  Co..  FPE-25.7.  20  Volta.  2  ph 

1600  RPM.  .55  amps . *15.00 

Diehl  Mfg.  Co.,  lTE-25-11:  75  to  115  volts; 
11  amps.  (0  cycle,  2  phase  2  pole.  l»w  in¬ 
ertia  motor,  5  watts  output . *.30.00 

AC  rONTROI.  MOTOR,  DIRDI.  KPE  49-2: 
115  Volt;  (0  Cycle;  .32  Amp;  2  Phase;  OUT¬ 
PUT;  11  Watts;  2  Pole . *00.50  ea. 

A.  C.  RYNCHRONOCH  MOTOR  TYPE  RBC 
2505;  Volts  115;  CYcles  40;  RPM  40;  Mfg 
HOI.TZER  CABOT  EDECT.  Approx,  sixe: 
2S"  X  ZS"  X  2H" . *15.00  ea. 


10S63  LELAND  ELECTRIC 

Output;  115  VAC;  400  cycle;  5-phase; 
115  VA;  75  PF.  Input:  25.5  VDC;  12 
amp . *80.00  ea. 


PE  218  LELAND  ELECTRIC 

Output:  115  VAC;  Single  Phase;  PF  90; 
350/500  cycle  1500  VA.  Input:  25-25  VDC; 
92  amps;  8000  RPM;  Kxc.  Volta  87. S. 
HRAND  NEW . $S9.»5  ML. 

MG  1S3  HOLTZER-CABOT 

Input:  24  V,  DC,  52  amps.  Output:  115 
volts — 400  cycles.  S-phaae.  750  VA.  and  24 
Volt — 400  cycle,  250  VA.  Voltage  and  fre- 
<tuency  regulated . *95.00  ea. 

PIONEER  12130-3-B 

Output;  125.5  VAC;  1.15  amps.  400  cycle 
single  phase.  141  VA.  Input;  20-20  VDC, 
15-12  ampa  Voltage  and  frequency  regu¬ 
lated  . *89.50  ea. 

E-16U-2  EICOR,  INC. 

100  V.A.;  3  Phase;  115  Volts;  400  Cycle 
.95  P.  F'.  Input:  27.5  Volts,  9.2  Amps;  Con¬ 
tinuous  duty . *79.50  ea. 

12116-2-A  PIONEER 

Output:  115  VAC;  400  eye;  single  phase; 
45  amp.  Input:  24  VDC  5  amp. .  .*90.00  ea. 

10285  LELAND  ELECTRIC 

Output:  115  Volts  AC.  750  V.A.,  *  phase. 
400  cycle,  .90  PF,  and  24  volts,  50  amps, 
single  phase,  400  cycle,  .40  PF.  Input: 
27.5  VDC,  40  amps,  cont.  duty,  4000  RPM 
Voltage  and  Frequency  regulated ...  *195.00 

10486  LELAND  ELECTRIC 

Output:  115  VAC;  400  Cycle;  3-Phase;  175 
VA,  .50  PF.  Input:  27.5  DC;  12.5  amp;  Cont. 
Duty  . *90.00  ea. 


400  CYCLE  MOTORS 

PIONEER:  TYPE  CK5  2  Phase;  400  rvclea 
*.35.00  ea. 

K.VHTERN  AIR  DEVICES  TYPE  J4*.%:  115 
V;  O.IA,  7000  r.p.m.;  Single  phase  400 

cycle  .  . *17.50  ea. 

.\IKKHEAR(T(;  115V;  40  CP.S;  Single 

phase  4500  RPM;  1.4  amp;  Torque  4.4  In. 

nx  ;  HP  02  . *10.00  ea. 

EASTERN  AIR  DEYTCES  TYPE  JM8R: 
200  VAC;  1  amp;  3  phase:  400  cyclea 

4000  RPM  . *12.50  ea. 

EASTERN  AIR  DEYTCEH.  TYPE  J5IR: 
115  V,  400-1200  Cycle.  Single  Phase 

0I2..30  eu. 

AIRESEARCH:  AC  Induction.  200  V;  3 
Phase,  440  Cycle,  2  11. P.;  11.000  RPM;  5 

amps . 079..3O  ea. 

•AIRESEARCH:  AC  Induction.  200  V;  3 
Phase.  440  Cycle.  .12  H  P..  4500  RPM:  1.5 

amps . *28.00 

ElevtHc  Motor:  PNT— 1400— Al— 1A  Serial 
No.  207.  208  V.,  400  cycles.  3  phase  Kearfott 
Cu..  Inc . *17.80  ea. 

SERVO  MOTOR  10047-2-A;  2  Photo; 
400  Cycle;  wilh  40-1  Reduction  Gear 
$10.00  ea. 


SYNCHRONOUS 

SILSYNS 

110  to  cycle, 

brass  rased,  approx. 

X  0*  long. 

Mfgd^by  Dlebl  and 

tluantltlea  Available.  4H8 

REPEATERS . **#.**  »a. 

TRANSMITTERS . 520.*e  ea. 

SYNCHROS 

IF  Special  Rn»vatev  (115V.400  Cyclel 

S18.*e  ea. 

2d1FS  Oaerator  (115-400  eye.).  ,  .gie.eo  ess, 
5CT  Coatml  Transformer:  90-50  Volt:  10 

Cyc . *B9.*0  ea. 

BP  Motor  (115/90  volt— 40  cyr.)..*M.*9  ea. 
SO  Oenerator  (115/90  volt — 40  cyc.) 

*8«.**  ea. 

8/DG  IMEerentlal  Oenerator  (90  90  volla 

— 400  cyC;>  . .  . ....*ae.ee  ea. 

TRANSMITTER,  RENDIX  C.78248:  115 

Volt,  50  (>ole . •SS.M)  ea. 

IHirereatlal— C-75249;  114  Volt;  10  Cycle 

9B.*9 

REPEATER.  RENDIX  C-7MI0:  115  Volt. 

40  Cycle  . *87.80  ea. 

REPEATER.  AC  aynchronoue  114  V..  40 

cycle.  C-71543  . *IB.*e  ess. 

70  Synehro  Oenerator  (115/90  volt;  40 

cycle) . *78.00 

Ml  Synchro  Oenerator  (115/90  volt:  40 

eyrie)  . *4#.*# 

8DO  Synchro  Differential  Oenerator  (90/90 

volt;  40  cycle) . *ee.*e 

2JBFI  Selsyn  rontral  Tranaformer:  106-45 

Volts:  40  Cycle  . SSe.** 

2JD8J2  Selsyn  Motor;  115-90  Volts;  40  cycle 

*8a.tM 

8-ID.3HA1  Selsyn  Oenerator;  115-105  Volta: 

40  eyrie . *80.00 

2.IIPI  OENERATOR:  115—57.5  Volt:  400 

ryrie  . *12.80  eo. 

24lHt  DIFFERENTIAI.  OENERATDR;  57.5 

—57.5  Volt:  400  cjrrle . *12.00  ea. 

2JI01  C'ONTROI.  TRANSFORMER;  57.5— 
57.5  Volt;  400  cycle . VIM  ea. 

PIONEER  AUTOSYNS 

AT-l . 25  Volt— 400  Cycle . *0.08 

AT-B . 25  Volt— 400  f?ycle . *7.08 

AT27D . U»M 

AT*— 24  Volt— 400  cyc . M.M  ea. 

Arson— 2*  Volt— 400  eye . *28.0*  oa. 

AT14D . *14.00 

AT34  . *20.00 

AT20— 2*  Volt— 400-cye . tlt.B*  ea. 

PIONEER  TORQUE  UNITS 

TYPE  I2004-S-At  Contain  CKS  Motor  eon- 
pled  to  output  shaft  through  125:1  gear  re¬ 
duction  train.  Output  abaft  coupled  to  anto- 
syn.  fnllow-up  (AT4I).  Ratio  of  output 
shaft  to  follow-up  Autoayn  la  1 5 ;  1.  *70.00  aa. 
TYPE  I2(l02-t-A:  Same  aa  11504-1-A  ex¬ 
cept  It  has  a  30:1  ratio  between  output  shaft 

.md  follow-up  Autoayn . f70A0  oa. 

TYPE  12002-1-Ai  Same  aa  12*tt-l-A  ex¬ 
cept  It  has  base  mounting  typo  rover  for 
motor  and  gear  train . flO.OO  ea. 


SMALL  DC  MOTORS 

( Approx  size. . .  .4'  lonx  x  1  '4  "  dial.) 
General  Eleetrlc  Type  5ARIOAJ37:  27  volts, 
DC.  .5  amps.  8  ox  Inches  (orqiie;  250  RPM; 
shunt  wound;  4  leads;  reversible .  *12.80  ea. 
General  Electric.  Mod  5RA10F.I33;  12  ox. 
Inches  torque.  12  V  DC,  5*  RPM,  I  02  amp. 

*18.00  ea. 

General  Electric-Type  5nA10A.I52C;  27 

volta.  DC;  .5  amps.  8  ox.  Inches  torque; 
145  RPM;  shunt  wound;  4  leads;  reversible 
*12.80  ea. 

GE.NERAI,  EI.ECTRIC  DC  MOTOR  Mod. 
SBA10AJ44.  150  r.p.m.;  45  amp;  12  nx.-ln. 
torque;  27V  DC . *19.08  ea. 


BLOWER 


Eastern  Air  Devices. 
Type  JSUI;  115  volt; 
400-1200  cycle;  single 
phase;  variable  fre¬ 
quency;  continuona 
duty;  U  A  R  722 
blower:  approx.  22  cu. 
ft. /min . *18.00 


BLOWER  ASSEMBLY 

115  VoJt.  400  Cyrl^.  W^attni^houH#  Type 
Fie.  liCFM,  complete  with  capacitor 
New  . $18.!(0  em. 

MICROPOSITIONER 

Rarlter  Colman  AYI.Z  218S-I  Polarixed  D.C. 
Relay:  Double  Coll  Differential  aensltlve, 
Alnico  P.  H.  Polarixed  field.  24V  contacts; 
.5  amps;  25  V.  Used  for  remote  positioning, 
synebronixing,  control,  etc . *12.80  ea. 


^  -  I  one  operates  horizontally, 

the  other  vertically.  Vertical 
.  master  gyro  influences  hori- 

^^Hswsw  xontal  gyro  position,  which 

In  turn  will  actuate  a  aeries  of  limiting 
switches  controlling  any  number  of  elec¬ 
trical  devirea.  Both  gyros  turn  In  excess  of 
the  30.000  rpm.  Hize  5"  x  4I4"  x  4^4'.  Comes 

with  metal  cover . *22.80  ea. 

HI.ACK  A  DECKRR 
MOTOR  AN  94-32159- 
Volta 

series  wound; 

RPM;  1/76  H  P.:  Cont. 

duty;  overall  aixe  S-H'  x  t*  dla..*0.**  ea. 

PIONIER  GYRO  FLUX  6ATI  AMPLIFIER 
Type  1207*-1-A,  complete  with  tubes 


SENSITIVE  ALTIMETERS 


Pioneer  Senaitlve  altlmetera. 
0-35.000  ft.  ranire  .  .  .  call* 
brated  In  100‘a  of  feet.  Baro¬ 
metric  aettlnfc  adjualment.  No 
hook-up  required. .  .$18.95  eu. 


Immediate  Delhery 
ALL  EQUIPMENT  FUUY  GUARANTEED 

All  prices  net  FOB  Pasadena,  Calif. 
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SEARCHLIGHT  SECTION 


TYPt 

OAt... 

8«;:: 
OCl. .. 
ODt.. , 
CIB. . . 
inziA. 
IBSt... 
IBU... 
IBM... 
IBM... 
iBrr... 
IBU... 
IBU... 
IBM.. 
IBd... 
IBM... 
IBM.. 
IN2I .  . 
IN2IA 
INtIB 
INM. . 
IN».. 
INU.  . 
INUA 
IN21B 
IN»7. . 
IN4S. . 
2BU.. 
tBM.. 
2CM.. 
2CU.. 

tCU.. 
tD>l  . 
XRM.. 


TVPt 

2EU.... 
2J2I.... 
2J22. ... 
2J2A.... 
2727.... 
UII.... 
2J12. ... 
2J2*.  ... 
2JM.... 
2JU.... 
2J42.... 
2J49.... 
2JM... . 
2JSt.... 
2J6I.... 
2J«2.... 
2K2S... 

2K2a. . . 
2R2*... 

2K4I... 
2K4S... 
IVIG... 
2BPI . . . 
IBM  . 
III24W . 
EIJC... 
M:22... 
sr.24  .. 
soil . . . 

lUPIA. 
IDPII2. 
SE2*.... 
ST.PI  . 
HN4.  .. 
4AI.... 
4A2I ... 


TYPE 

4B2A.... 
4027.... 
4CM.... 
4E27.... 
4J2I.... 
4J26  ... 
4J27... . 
4JII.... 
4JS2.... 
4JII... . 
4JI7  ... 
4JM.... 
4JI9  ..  . 
4J4I .... 
0.5B  .. 

SBPI  .  . 
iBP4  .  . 
ICPI  .  . 
SD2I .  .  . 
UPl.... 
UP2.... 
UP4.  . 
WEAAES 
*021 .... 
C«A .... 

OAJ . 

7BP7.... 

7np4.... 

I2AP4 

ISF, . 

ISB . 

KEI*. .. 
rGi7. . . 
BX2I... 
PGIS .  .  . 
MT . 


YVPl 

4$  HnKul 

BIM _ 

HFM _ 

VTS2 _ 

BK72.... 

BK7I _ 

IMTH.... 

rcies... 

201A . 

211 . 

2170 . 

2420 . 

244A . 

2490 . 

2S4rTL.  .  . 

274 A . 

274B _ 

S04TH... 
104TL  .. 

U7A . 

IMA . 

SIIA . 

II2A . 

32SA . 

S27A . 

S2IA . 

SSOA . 

lUB . 

St7A . 

SUA8.... 

171 B . 

MSA . 

IMA . 

S94A . 

MX4UI’. 
41 7A . 


444A . 

444B . 

4S0TH.... 

4SeTI..... 

4«4A . 

471 A . 

S27 . 

WLSM... 

WLSIl.... 

WLIU... 

7eOA/D... 

791A . 

701A . 

70SA . 

797A . 

707B . 

714AY.... 

71tA . 

715B . 

71SC . 

717A _ 

71IAY/EY 

719A . 

721A . 

722A . 

72IA/B... 

724A . 

724B . 

728A . 

724A . 

72»B . 

72*0 . 

7MAY.... 

MIA . 

M2 . 


MICROWAVE  TEST  EQUIPMENT 
TS148/UP 

SPECTRUM  ANALYZER 


Field  type  X  Bond  Spectrum  Analyxer,  Bond  8430' 
9580  Megacycles. 


Will  check  Frequency  and  Operation  of  various  X  Bond 
equipment  such  as  Radar  Magnetrons,  Klystrons,  TR  Boxes. 
It  will  also  measure  pulse  width,  c>w  spectrum  width  and 
Q  or  resonant  cavities.  Will  also  check  frequency  of  signal 
generators  in  the  X  bond.  Can  also  be  used  as  frequency 
modulated  Signal  Generator  etc.  Availoble  new  complete 
with  all  accessories,  in  carrying  case. 


Also  ovoiloblc  of  new  production  TS239A  Synchroscope. 


Other  test  equipment,  used  checked  out,  surplus, 


TSK1/SE  K  Bond  Spectrum  Anolyxcr 

TS3A/AF  Frequency  and  power  meter  S  Bond 

RF4A/AF  Phantom  Torget  S  Bond 

TSIO/APN  Altimeter.  Test  Set 

TS12/AP  VSWR  Test  Set  for  X  Bond 

TS13/AP  X  Bond  Signal  Generator 

TS14/AP  Signal  Generator 

TS15/AP  Flux  Meter 

TS16/AP  Altimeter  Test  Set 

TS19/APQ  5  Colibrotor 

TS33/AP  X  Bond  Power  and  Frequency  Meter 

TS/34AP  Western  El  Synchroscope 

TS34A/AP  Western  El.  Synchroscope 


T35/AP  X  Bond  Signal  Generator 
TS36/AP  X  Band  Power  Meter 
TS47/APR  40-400  MC  Signal  Generator 
TS69/AP  Frequency  Meter  400-1000  MC 
TS100  Scope 

TS102A/AP  Range  Calibrator 
TS108  Power  Load 
TSnO/AP  S  Band  Echa  Box 
TS125/AP  X  Bond  Power  Meter 
TS126/AP  Synchroscope 
TSI47  X  Band  Signal  Generator 
TS251  Range  Calibrator  APN9 
TS270  S  Bond  Echo  Box 


TS174/AP  Signal  Generator 
TS175  Signol  Generator 
TS226  Power  Meter 
TS239A  Synchroscope 


SURPLUS  EQUIPMENT 

APA10  Oscilloscope  and  panoramic  receiver 
APA38  Panoramic  Receiver 
APS  3  and  APS  4  Radar 
APR5A  Microwave  Receiver 
APT2  Radar  Jamming  Transmitter 
APTS  Rodar  Jamming  Transmitter 


Cables: 

TELSERSUP 


MINIMUM  ORDER 
25  Dollars 


YOU  CAN  REACH  US  ON  TWX  NY1-3235 


Large  quantities  of  quartz  crystals  mounted  and 
unmounted. 

Crystal  Holders:  FT243,  FT171B  others. 

Quartz  Crystal  Comparators. 

North  American  Philips  Fluoroscopes  Type  80. 
Large  quantity  of  Polystyrene  beaded  coaxial 
Cable. 


SPECIAL 

WMe  Benq  S  Bond  Signal  Generator 
2700/S400MC  Utlnf  2K41  or  PO  BSAS 
Klystron,  InVeraol  Cinrity  Attenuator, 
PrecMen  Individually  callbrirted  Fro* 
quotiM  meosuring  Cavity.  CW  or  Pulse 
Modulated,  externally  or  Intenwily. 


135  lOttTY  STSKT  NCW  VO*K  4.  N.  V, 

rmomt  4-SS4> 
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SEARCHLIGHT  SECTION 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


TELEPHONE  TYPE  RELAYS 


ThM*  ralcqr*  hor*  bMa  stcaidanlisad  so  that  //W/r 

coils  and  bcunos  oi  most  moouiodurors  etm  Jm,/ 

bo  inisrchoaqod  without  oiioctiaq  odlustmouts. 

A  wldo  Toriotr  oi  oppUeoblo  eoi^inatioiis  oro  GsLg  ^ 

thus  possible  from  a  comparcrtlToly  small 

aumbor  oi  roloys.  io* 

Usiod  bolow  afo  iromos  aad  coils  irom  our  stock.  Thoy  moy  bo  puidiasod  soparatoly. 
HowoTor,  a  comploto  relay  coasisis  oi  coll  aad  irome.  la  ordenaq  eossploto  relays  speciiy 
which  coll  with  which  irome,  l.e.s  FlOl  with  El  17. 

Bepreeeatatiee  completed  relays  ore  also  listed  with  voltage  aad  eurraal  rattags.  Vedues 
ore  ladicotiTe  oi  seasltiTity  thot  may  be  expected  irom  sissllor  cossblaatioas. 

107  COOK.  S-6VDC.  «  mskr.  1  lir«ek  (SAi.  AltlU  BCNDIX  (Cook  101)  8-11  TDC,  Cop- 

IC).  11  ohm.  1‘srt  or  IM'SM.  SKt07 . 13.15  per  Hlus.  Slow  Heirsw.  Bl’IlT,  MO  ohm. 

Pert  or  aCR  SM,  SUMS .  2.4S 

CL^E.  6500  ohm.  ImsDC,  3  mskw  (SAal,  RIZMAI  AUTOMATIC  6VDC.  SPOT  a.0. 

.  (3Ai),  T5  ohmi.  Slow  Releue.  «H411 .  2.I0 

S03iA7  AUTOMATIC.  1300  ohm.  SmsDC.  RIOZIAI  AUTOMATIC  1300  ohm.  MmeUC. 

SPHT  n.o.  (lAI,  SHI03 .  1.71  81-ST  B.e.  tIH).  «1U1S .  2.M 


MU-METAL  LAMINATIONS 

b,  ft.  Is,  Ls.  Tea  Sizes.  Quoatitles  Avail- 

Sample  Kit,  d  lbs,  Sufficieat  Quantity  ef 
Each  Size  ter  One  Unit — Postpaid  in  U.  S.  A. 

$19.75 


H-F  TIE  POST 

Low-loss  Mrlsmlne  losuls-  .  m 
tloo,  ptetured  setuel  sIm 

Tbres<])....t7.M/C  ■■■ 


COILS 

(For  Cost  sf  Rsisy  AM  Prise 
sf  Cell  Is  Prise  sf  Frsns) 


ULTRA  SENSITIVE  RELAYS 

KURMAN  BK38  — Nom- 
iBsl  Opsrstlns  Chsrsc- 
tsrlsUos.  11.000  Ohms 
0.4  Me.  4V  DC  SPOT. 

Adjusubls  eootsets  end  ^ 

ermeturs.  ZltS77,  It  fsr 
M.ot.  iM  isr  4rt.oo. 

$5.95  aach 


A-C  COILS 


•I6MA  5RJ;  5000  ohms  Her- 
metlcellj  sesled  8PDT:  1.5  me. 
DC.  ZR181 


SLOW  ACTION  COILS 


KOVAR  GLASS  TO  METAL  SEALS 
HIGH-VOLTAGE  FEED  THRU 


FRAMES  WITH  MICROSWITCH 

6  lA.  1C  (Micrasw.) 

8  lA,  lA  (Microsw.) 


LEACH  LATCHING  RELAY 

s  VsMs  CIr-  Mee 

Amps  O.C.  Ohms  sssM  Me. 


Meoj  types  sad  sisee  Read  us  your  bluepiiat  or 
aemple  for  our  quote.  Our  prices  ere  e  rrsctloa  of 
ortziael  fsetory  cost. 

SAMPLE  KIT  KOO  ssstsald 

M  Seels  (8  ee.  11  types)  w  In  upA 

LAB  KIT  1 EOO  psstpeld 

MO  SeeU  (M  types)  in  USA 


(Many  OHiera  in  Stock) 


DELAY  RELAYS 

PARAGON  Model  815:  IISV, 
80  eye:  Adjustabls  0  to  100 
see:  IH  see  Reeycllnp  time: 
SPOT,  10  Amp  contaets: 

#R144  . $1S.B0 

PARAGON  Model  810B:  lltV, 
80  eye:  80  sec  Deley,  1V4  sec 
time:  SP8T.  n.o.,  10  Amp  ron> 
;146  . $7.BS 


Recycltai 
tacts;  #1 


AMFERITE  THERMAL  TIME  DELAY 
Single  Polo  Normally  Open  2.40  BB. 

to.  VoHs  Delay  I  Me.  Volts  Delay 


TERMS:— All  Priest  F.O.R.  Oar  Plant.  Rolod  Firmt  Net  10 
Day*.  All  Othen  Remittance  with  Ordsa.  Ordtrt  Under  |10 
RimlMoact  With  Otdor,  Pint  Approzimatt  SMppiag  ChprBti 


1  1  PHASE  SHIFT  CAPACITORS  I 

W.E.  #D1S07S4.  S.C. 
10S3A/C2 

stock  No.  2C«m- 

As  Used  la  BC1053A. 

8CR-S45  sad  other  Rader 
KqulpoMOt.  New,  la 

oritlael  hoxee  10  fur 
fIM.OO.  100  fsr  $1280.00. 

$17.50  each 

i  U/M 

M/2$ 

84/82 

iM/ut  n 

'  VoHs 

'  VaHs 

VoMb 

VSH. 
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SEARCHLIGHT  SECTION 


ELECTROLYTIC 

CAPACITORS 


POWER  TRANSFORMERS 


SELENIUM 

RECTIFIERS 


FILTER  CHOKES 


DYNAMOTORS 


AUDIO  TRANSFORMERS 


UPRIGHT 
OIL  CAP. 


tA4A/AM-l  M«tor  Drl¥M  CmiUI  Airt. 

OWrr,  0|wr»tl«ti  Irww 

MVOC.  CamptoMy  EiMtoMd . i 

Mr-22  MAST  BABE  MaMto  Aatanna  MmmH. 
SAlA/ATN-l  AltlteiSa  UmH  SwitcA  tor 

AM-1  AMimtor . 

ALTITUDE  INDICATOR  tor  AM-t . 

C-»7-D  FIimI  pa.  C«H  tor  DCCU  2-l.S  MC, 

Vartafeto  Link . 

IIA-T4  Pawar  Supply  tor  Supar  Pra . 

J-IT/ARC-S  Jnnctlan  tor  ARC-I . 

J-22/AIIC-I  Jimetlan  Bai . 

SUPERSONIC  CRTSTALS,  Rathalla  lall  . . 

MOTOR,  24  vpc  1  HP  ISM  rpm,  Naw . 

TV  LEAD-IN  WIRE.  MS  atom,  Nl-Q, 

La-Laaa . tlT.M/M 

DC  3M  ANTENNA  TUNINO  UNIT,  NEW.... 

Rt/APN-4.  Naar,  Mfith  Tukat .  . 

ID«/APn4,  Naw.  until  Tnkat  anE  Cryital.. 

A-S2  PliaiiHiii  Antanna . 

2  Matar  Cknka,  UN  MA,  2t-144 . t/ 

Snparaanta  Cryatal  HaaE,  M-1,  22-ZrKC 


TWIST 

PRONG 


RECTIFIER  TRANSFORMERS 

I;  lltV,  M  Cy.  Sac;  28V/S.IA,  2SV/t.4A 

7.3V/I4A  . $li. 

I.  2IS/2ll/22t/22S/23S/23S/24SV,  M  Cy.,  I  Pki 

i:  II/IS/7.I/IVCT  «  UA . $19. 

I:  IIIV  M  Cy.  Sac:  2t  V  •  ISA . 3. 

I:  IISV  M  Cy.  Sac:  I.IV  0  I.SA . 1. 

I:  IIIV  H  Cy.  Sac:  Il.tV  •  LIA . 2. 


ss-u 

•S-IS 

US-M-la 

IS-lS-lt-U 

4S-4S.1S-M 

W-U-U-U 

SS-U-U-U 

4S/U 

4S/2S 

4t/M 

M/M 

2M/1SM 

s-s-u 

IS-U/U 

1S-U/2S 

U-U/2S 

U-U/U 

aS-M/lM 

US-M/M 

M-M-U/M 

4S-4S-It/2S 

SS.4S-2S/H 

St-4S-2S/2M 

aS>4S-M/2S 

SSAS-MAM] 


Camfc.  Trmalamian  lllV/IS-M  apa  Input 
CTTSD  Ml  I  IMV/.SA,  2XSVCT/SJA,  t.lVCT/ 

CTJS-I-SMVCtVJ/L  SV/IA  . 

CT-ISA  MPVCT  mTiA  IJV/.SA,  S.SV/1JA . 

CT-U4  42MV.ICSA/UNV  Ta^  SVCT/IA/UKV 

Taat,  S.SV/S,tA/SMSV  Taat .  ! 

CT-S41  ISM  If  MA,— fSIV*^  MA,  2SV  •  4.IA 

f.IV  (3  SA  . 1 

CRS2S  MfVCT  .MSA  f.lVCT/l.S, 

f.IVCT/lA _ 

CT-S2S  USfV  .USA  2.1/12.  M/JM  .. . 

CT-Sn  UtV  JMA  S1/.2M.SV/U. 

2.1/U  . 

CT-NT  MtVCT  .SMA  fVCT/lA . 

CT-tSA  lilUVCT  4U  A  S.1/1A,  2.iVCT/TA 

CT-Ml  IMVCT  .SMA  IV/IA . 

CT-SU  ISSVCT  .SMA  IV/IA.  S.IV/SA  .. 

CT-4M  SMVCT  MMA  f.tV/l.lA,  SV/IA. 

CT-IM  MfVCT  IMMA  f.ty/1.^  IV/IA . 

CTAtl  MSVCT  MMA  SV/UTl^/SA  . 

CTA42  IMVCT  TIMA  SV/2A.  1SVCT/2A. 


G.E.  RELAYS 


4M/H  .SI 

U/S  .N 

4M/M  .M 

1M/2S  .21 

4H/2I  .21 

SM/2S  .U 

4M/SU  .21 

4M/M  .41 

1M/2S  .41 

IM/M  .n 

IM/U  .n 

SM/M  .M 

IM/U  .M 

IH/M  .M 

US/M  .M 

471/lU/lM  .21 

US/IM/M  .21 

4M/1U/H  .27 

IM/SU/lM/2f.SS 


4,  Jfca.  CR2792B1 1 6A3 

8P8T— U  Any  Caataeta.  Oyarataa 
IvKnff  Iran  22-M  VDC.  Call  Raa.  2M 
^!!HaMNl  Ohm.  Canplataly  anclaaaS  la  traaa- 
yarant  ylaitic  caaa,  ahich  may  to 
ramavaS  lar  aSluitmaati. ..  $1.59 

GE#CR2791B116W3 

Sana  aa  abaaa,  axaayt  aSSItlanal  tamlnai  braatht 
aut  Iran  caataet  arm .  . $1.74 


GE#CR279t-F100D3  ^ 

Olffaraatlal:  DP8T.  Narm.  apaa.  01 
Daal  call.  ISM  ahmc  par  aail — Ej 
Na.  Oyaratlay  Cuiraat.  Cantaata:  Ml 
21  Amy . $2.25  '^^M 

GE#CR2791Fi00G3 

Sua  aa  atova,  axeayt  hat  axtra 
lA  eaatact.  Ratal  1  Amy  *9  3 


NONPOLAR 

CAPACITORS 


PHanianl  Tranalarniart  -IMVM-M  apa  Input 
Itam  RaUnp  ■ 

ST.S74  S.lV/l.tA .  I 

PT-SI7  4V/UA.  2.IV/1.7SA . 

PT-lSl  . 

PT-SM  MSV/21A,  2II7.7IV/I.SA .  1 

PT-SM  21MV/S.SA,  UV/IA,  7  JV/TA,  MV/UA, 

I.  . 

PT-4S1  S.1VCT/1A,  IVCT/IA,  IVCT/IA . 

PT-fS-2  IJV/21.SA.  S.JV/I.SSA,  iV/SA,  IV/IA. 

PT-Mf  UV414JAarl2V«4.SA . 

PT-MA  •.I/£SA.2a2.IV/7A . 

PT-A27  7V/7A.  TAP  2.iV/2.SA,  IIKV 

PT-SM  I.IV/M/TMV  fiH .' .' .' 

PT-S71  4.SV/.iA.  7V/7A . 


AX.  CLECTROLYTICS 
^  CAP.  VAC.  PRICB 

«—  U-IS  22s-  ILM 

>UT  2S-24  US-  LM 

$2.JI  2S-M  22s-  1.U 

4. M  41-SS  US-  LM 

•.M  41-41  US-  1.M 

7.M  IS-7S  US-  LM 

•.M  Sl-M  22s-  LU 

1S.M  U-M  t2S-  LU 

IN—  S4-72  US-  LM 

lUT  72-S7  US-  LM 

U.M  78-14  US-  LM 

4X1  SS-IM  US-  LH 

U.M  1S7-1M  US-  l.U 

14.M  llS-in  US-  L7I 

U.M  US-US  7S-  LM 

MXS  IIS-US  US-  LSI 

N—  ItS-Ul  US-  LSI 

>UT  Ul-US  US-  1.7! 

M.M  1SS-2U  US-  IX! 

5. M  1SS-2M  US-  LM 

IN—  27S-SM  US-  LU 

BUT  S24-MS  US-  2X1 

IILM  S7S-4M  ITS-  LM 

4S.M  4S2-4M  US-  2.7! 

M.M  4SS-SU  US-  Ml 


GE#CR2791D101F3 

4,  All  Caramic  Inaulatlan.  OPDT, 

BQI  Call— I2VDC.  IM  Ohma  OCR. 

Cantacta  daaltned  far  faat  ayara. 
tian.  Ratal  at  1  Amya.  El  25 


GE#CR2791B106J3 

SPOT.  I  Amy  cantacta.  Call  r 
22.30VDC.  ISO  Ohma  OCR.  < 
tacta  ara  laalanad  far  faat  aa 
Han.  and  anclatad  by  claar  yli 


GE#CR2791B106C3 

SPOT,  Oaal  Cantacta  will  handle  M 
Amai.  Call;  II-2IV0C  12$  Ohma 

oefi  . $1.25 


la2.IV/SA,  INV  Taat 

LSV/ISA . 

2a4SV/.MA,  2llV/SA 

12.IV/1A . 

MV/S-SA,  SV/IA,  SXV/IA, 
S.IV/1A . 


♦THESE  RELAYS  AVAILABLE 
IN  MFRSa  QUANTITIES 


Itam  Prt.  Valta  SaaaaaSartoa 

STP-SU  2MV  2M/.MA,2SSV/.MA.... 

STP-4M  2M/44SV  USVCtA.IA . 

STP-nS  MS/4U,  Iph  U1SV/.I7A,  SNV  Taat 

STP-IM  MSV  ISMWLUNVA . 

STP-SU  inv  222VeT/.tA . 

BTPXM  MV  2a7MV/.SSlA . 

STP-SM  2U/3U/2M.  .SSSSV/IA . 

STP-MS  2U/2M/2H  SIS-S-SMV/XA . 


t  230V  •  40MA  OC.  Pram  IIS/22SVAC. 
Kit  ennaiata  at  I  Tranafarmar.  I-S  Hy  0  4SMA 
2-SMFO  •  480V  Flltar  Cand.  1-6x5  09  OC 

A  iraat  toy  at  aniy .  OX.Tx 


(uta  aSm’Clt'J'ia' V.iD."dW4"ahm 
ii  NI-P1  SWaMiPPldMa'aii'im'  P-WSMiViVU/ilfi 

W* Um  Miti  i4ylM  aliim  Moi  M 

If  ffllf  (-f*!  AhlM)  t«  <lf^ 


INTERPHONE 

AMPLIFIER 

Eaally  eanvartad  la  aa  Maal'iaMr. 
Cammanleatlana  aat  far  alRea,  hami 
ar  factary.  Orlylnal.  Naw  ^  7B 

w/aanvartlaa  dlasram  " 


INVERTERS 

IHRMtl  2S  ft  «tf«a  ft  aiMRa  output!  ill 

Mf  fv  Ifff  fH»<mp>r»a  H%m . .  - . 

M-tMi  M  ajnjMa  ff  v  fifn 

LBLAN*  N*.  Ifllfi  INi  2f  VOC.  ItAa  OUti  iilV,  ] 
4ff  CV  I  PMAftt.  CXCa  COMO . 


MAIL  ORDERS  PROMPTLY  FILLED.  AU  PRICES  F.O.R.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C.O.D. 
RATED  CONCERNS  SEND  P.  O.  ALL  MDSE.  SURJECT  TO  PRIOR  SALE,  AND  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE. 
PARCEU  IN  EXCESS  OP  20  POUNDS  WIU  BE  SHIPPED  VIA  CHEAPEST  TRUCK  OR  RAILEX. 


Itam 

Spaalai  Camb.  Tramatarmara— M  apt 
Pri.  Valla  SaaaaaSaatoa 

•s 

Prtoa 

STC-lOA 

tve-OM 

210V  2S0y/XlA,  IMV/IA, 

o.sy/4.tA . 

2MV  xaNnh . . 

.  S4.M 
.  0X0 
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ioRiNwy,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


THERMISTORS 


400  CYCLE  TRANSFORMERS 


PULSE  TRANSFORMERS 


MAGNETRONS 

Tub*  Tub*  Tab* 

(jt7  1149  7toey  'k 

1J31  11*1  7t5-A  ^  I 

mi  700  730-A  A  J 

Ulf  706  OK  61 

m*  1I6>  OK  61  PI 

ll3t  3J31  OK  60  LSI 

1137  5J30  1156 

IJ3I  71  toy  ll3t  ^ 

1139 


fi.C.  «  K273I  RepMltloa  Rate:  US  PPS.  PrI.  Imp; 
Sii  Uhm»,  H«c.  Imp:  450  Ohnu,  Pula*  Width:  1 
MIcriHw  Prt.  Input;  ».S  KV  lIC.  Bw.  Output: 
SxKV  I’K.  IVak  Output:  WO  KW  Riflar  S.T5 

U'lOIM  PrI;  4  SKV,  P7A  Pk  Rre:  ISKV.  J«  V.  PRR- 

550  500  t'jr.  Ihirallnn  1.3  u»»r . 542. S4 

0-IMI73:  Vldfo.  lUtio  =  50;»00  Ohma  lOKC— 

IMt:  . 512.5* 

6.E.K.-274S  . 330.5* 

G.C.K.-2744-A.  11.5  KV  Hlah  «olt*(*.  3  I  KV  Low 
r»lta«o  40  SOO  KW  oprr.  1370  KW  mat.  I  1  microMC. 

or  1  mlcroaoc.  w  000  PPH . . 53*. 5* 

W.E.  01*9271  HI  V*lt  Inpat  palM  Trantlarmar.  527.50 
O.C.  K2450A.  Will  rrrrirr  I.IKV.  4  micro  aw-ond  puhw 
on  prl.  arcondary  dcUirra  I4KV.  Peak  power  out  100 

KWt!.  »; . 534.50 

G.  E.  K2744A.  Pula«  Input  line  to  maanetron. ..  .53*.W 
Ray  UX  7**6-rulH  Output  Pri.  St.  mb.  4lT....t7.l* 
Ray  UX  *442  1*0111*  Inieratoo  40?  4-  40?  57.50 

RAY  UX73«1 . 5S.** 

PHILCO  352-7290.  392-72SI,  3S2-72*7 
UTAH  9332.  927*.  9341. 

RAYTHEON;  UXM93.  UXS9a* .  5S  aa. 

WE:  D.|M3lt.  0-I6C3*.  KS  I***.  KS994S 


&WAVEMETER  1TOO-S400  IIP.  Reaction 
T>po  with  counter  Dial— Sfff., 

WE . 5*2. 5i 

REACTION  WAVEMETER.  Ufa  O.E. 

.KHNI  3700  MC.  kune.  Head . SI2S.00 

LHTR  LIGHTHOUSE  ASSEMBLY. 
Part  or  KT3*  APU  S  A  AIH)  IS.  Re- 
relfer  and  Trana  Carltlea  w/aaaor 
Tr.  Carlty  and  Type  N  CPLO.  To 
Rerrr  I'm  3040.  3C43.  IB37.  Tuuble  APX  3400- 

3700  5IC8.  Silver  PUted . 549.5* 

BEACON  LIGHTHOUSE  carlty  10  cm.  Mff.  Bernard 

Rice,  each  . 547.50 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  731A 

iniplexer  Carity.  (old  plated . 545.50 

RT.39/APG.5  10  cm.  iKhthouae  RP  head  e/o  Xmtr.- 
Reevr.-TR  carlty.  compl.  reerr.  A  30  MC  IP  atrip 
U4lii(  8AK.5  13040.  3t'43  IB37  llneupl  w/Tubea. 

721 A  TR  BOX  complete  with  tube  and  tunlnc  plung¬ 
McNALLY  KLYSTRON  CAVITIES  for  707n  or 

SKIS  . *4.00 

F  29/8PR-2  FILTERS,  type  "N'*  Input  and  output 

HI  Pane  Orer  1000  MC . ...512.50 

WAVEGUIDE  TO  RKllD  COAX  "DtHlRkNOB" 


OITISU . 

oimss . 

01(7174 . 

Dlt*St7  , 
DU7255E  6iTU5* 


AMPEREX  TUBES 
COMPLETE  LINE 

MAGNETRONS— THYRATRONS 
SPECIAL  PURPOSE 
GEIGER-MULLER 
AMATEUR  —  INDUSTRIAL 
GERMANIUM  DIODES 

SEND  FOR  COMPLETE  LISTING 


DELAY  LINES 


D*1MI$4:  O.S  mtcroMV.  up  to  SOOO  l*l*H  lAOO  ohm 

trrm . I4.M 

0*170499:  S-'V '  •’UI/.TS  niU'nMW.  II  KV  50  <^un« 

lini> . $I«.M 

D*  165997:  1^  mli-rnw . *7.5# 

RCA  295686*902.  S  Su  m:.  1400  ohruH . 12.06 


PULSE  NETWORKS 


■  so  ohm*  Impedan^ . 50.S0 

ISA— 1.400-90:  15  KV.  "A"  CKT.  I  ml- 

croaeo.  400  PPB.  50  ohma  Imp. ..  .537.90 
a.C.  «3E  IS-84-aiOI  (S-S-14-40S)  50P4T; 
SKV  "P”  CKT  Dual  Unit:  Unit  1.  S 
lasttimii,  O.M  MIeroeee.  810  PPfl.  50  ohma  Imp; 
Untt  3,  8  aertlona,  3.34  mleraaee.  40S  PP8.  50  nhm* 

tmn.  . -..31.5# 

7.n5-l-200-57P.  7.5  KV.  Circuit.  1  ndcrom. 

SW  FPH  87  ohm.  Impedance  3  aertlona .  *7. 50 

7.SE3-S-200.CFT.  7.5  KV.  "K"  Circuit.  5  ulrroaer.  WO 

PP8.  8  ohm*  Imp.  5  aertlona . 512.50 

*755:  lOKV.  3.3uarc..  375  PP8.  SO  ohma  imp  .  .527.50 
«794:  lOKV.  O.SSuaee.,  750  PPa  50  ohma  Imp.. 527.50 


TEST  EQUIPMENT 

•  Stpnal  Gan.  RCA  71SA.  170-500  MC . . . 

•  Ilpnal  Can.  20A  MIcrwroHar . 

•  TS  lOA  AHtwaetar  Teat  5M . 

•  TS  IS/AP  Alllmatar  Tact  SM 

•  TS  JO  Paumr  Mater ..MCAl 

•  TS<I/APR  To*tOae.l*>JOSSMC..... 

l«TS;iS/AP  SlottaAUn*.  SOARK'*  .  . 

•  TS3Z7/UP  WaToamtar.  10S-7S0MC. 

•  TS  SS/AP  tMaromatar,  14S-1SSS  INC 

•  TSPB/AR>  Pwr.  Matar.  2S*-aSS  MC| 

•  TS.llS/AR  Eclia.Boi.  24tS-27SS  MC 


ROTARY  JOINT.  Stub-aupportad.  UO  48/UO  45  flt- 

tlnaa  . $27.M 

10  CM  STABILIZER  Carity,  tunable,  standard  U<}48/ 

UP  45  Ottinn . 145.00 

RG  44/U  RIGID  COAX,  atub  aupport,  5  ft.  arcilona. 

with  U048/U(J4S  connector* . $12.90 

RIGHT  ANGLE  BEND,  with  flexible  coax  output  rick- 

up  loop  . (AOO 

SHORT  RIGHT  ANGLE  BEND,  with  praasurlilng  nip¬ 
ple  . M.0O 

RIGID  COAX  to  flex  coax  connector . S3.50 

RT  ANGLES  for  abore . $2.50 

RT.  ANGLE  BEND  15'  L.  OA . 53.90 

FLEXIBLE  SECTION.  15  L.  Mala  to  famale. ..  .54.29 
RIGID  COAX.  BULKHEAD  FEED-THRU  .514.00 


X  BAND— X  1/2"  W.G.  3  CM. 
CR0SS*6UIDE  COUPLER 

MAIN  SECTION.  7'  long  with  90  dag.  band  IE  Plana  I . 
3Vk'  radlua.  Broadbanded  coupling  flgure  la  30  db. 

In&ridually  calibrated  . 522.50 

I'  X  '/t'  wavafuiOa  in  S'  length*.  UO  39  flange  to 

UO40  coyer  . par  laaith  57.90 

Rotatini  Jalnta  supplied  either  with  or  without  deck 

mounting  With  UO40  flange* . aach,  517.90 

Bulkhaa*  FaaO-ttiru  Assembly . 5I5.M 

Prtaaar*  Gauia  Sactlan  15  lb.  gauge  and  press 

nipple  . 110.00 

Prwesura  Gaiift.  19  Ibe . 52.50 

Dual  OseilUtur,  MsunL  IBack  to  back!  with  crystal 

mount,  lunahle  termination  attenuating  slug*.. .510.50 

TR-ATR  Ouplaxar  aactlon  for  abore . 50.90 

723AB  MIxar  Beacon  dual  Oac.  Mnt.  w/xtal  holder 

512.00 

WavatulOa  Sactlan  W  Isng  choke  to  corer  45  deg. 

twlat  A  3ti'  radlua.  90  deg.  bend . 54.50 

Twixt  M  (at.  .1*  choke  to  corer  w/prea  nipple. ..  .50.90 
WaTatalda  Section  314  ft  long  direr  platra  with  choke 

flange  . 50.75 

Ratary  Irint  chnke  to  choke  with  deck  mounting  . 51 7.50 

3  cm.  mHarad  elbow  "F:"  plana . 312.00 

UG  39  Flantaa . t  .05 

90*atraa  dbawa.  *•£”  or  "If  plane  314'  radius.. 312.50 

45  dafraa  Iwiit . 50.00 

APS.4  Undgr  Bally  Aaaambly,  lesa  tubea.  Write  for  price. 


H/l-VaH  Pnlse  BalkiM**.  Pead- 

thru.  Pita  UO-SO  Connector— a* 

’•howm  . 515.00 

APQ.I3  PULSE  MODULATOR, 
l-ulaa  Width  .5  to  1.1  Micro  8ee. 
Hep  rate  834  to  1348  l*p*.  I*k. 

Pwr  out  55  KW  Energr  0.018  Joulrt . 545.00 

TP8.3  PULSE  MODULATOR.  Pk.  power  50  amp.  54 
KW  (1300  KW  pk):  pulse  rata  300  PPfl.  1.5  mleroaer. 
pula*  line  Impedance  50  ohma.  Circuit  aorlea  charring 
reralon  of  IN'  Resonance  type.  Um  two  705-A‘a  aa 
reclIAera  115  t.  400  cycle  Input.  New  with  all 
tubes  . S4S.50 


MICROWAVE  ANTENNA 
EQUIPMENT 

AT49A/APR 


9...  . .  Broadband  Conical.  300- 

3300  MC.  Ty  pe  N  Peed.  IA8  8HOWM 

512.90 

AS-3I/APN-7:  10  cm  Polyrod  In  Liiclte 
lull.  Type  .V  Killing  Coax  Peed.. 122.90 
Rtlay  Syatam  Parabolic  reflectora  approx, 
range  3000  to  8000  Me.  Dlinendons 

4Vi'  X  3'.  New . 5100.00 

Dlpsla  fur  alnivr . $12.00 

TDV  "JAM'*  Radar  rotating  antenna,  10  cm.  SO  deg. 

beam.  115  V  AC  diirr.  .New . 5150.00 

Parabolic  Peel.  lUdlatlon  pattern  approx.  IS  deg.  In 

horlxootal  33  deg.  In  vertical  plane* . 539.00 

Can*  Antanna.  A8  13.5  APR.  1000-3300  me.  Stub 
aupported  with  type  "N"  connector . 514.50 


30'  SIGNAL  CORPS 
RADIO  MASTS 


Complete  let  for  erection  of  a  full  flot  top  antennft.  Of 
ruffed  plymold  construction  telencopinf  Into  8  ten^- 
fuot  MctlonM  for  eaiy  jitowofo  and  traniportatlon.  A 
perfect  let-up  for  fettinf  out.  Hupplied  complete:  t 
complete  maitM.  hardMare.  xhipcriDf  crate.  ShlppUif 
wt.  approx.  300  Ibn.  Hif.  Corpa  No.  2AS89'li.i'A. 

A8I4A/AP,  10  CM  pick  up  dipole  assy,  complete 

w/lrngth  of  coax  and  ".N"  connectori . 53.50 

AS4*A/APG-4  Vagi  Anteiuia,  5  element  array. .,  .522.50 
30r  Parabellc  Reflertur  8ptm  Aluminum  dish . $4.00 


CG  eOB/APO  13  ir  Flex.  8ect.  IM'  X  14*  OD.  .310.00 
X  Band  Wav*  CD.  114'  x  14'  O.D.  1/10*  wall  alum¬ 
inum  . par  ft.  754 

Slut  Tuner  Attenuatar  W.E.  ^de.  Gold  plated.  .3S.90 
BI-DIreetlenal  Ceupler,  Trve  "N"  Takeoff  35  db. 

coupling  . 327,05 

Bl-Diraetianpl  Ceupler.  UO-SX  Takeoff  35  db.  oonn- 

llng  . 32470$ 

WarHulde-te-Type  ‘‘N"  Adaptur.  Broadband... 322.50 


10  CM  GUN-SIGHT  ANTENNA 

SPHERICAL  RADOkfE  H0UHE8  DRIVE  MOTOR. 
D18H.  PEED  AND  tiCNMOUNT.  TOTAL  DIAMETER: 
APPROX.  IS  INCHES.  DISH:  IS*  DIAM.  FEED:, 
DIPOLE  AND  D18K  VERTEX.  SCAN:  CONICAL 
AT  3400  RPM.  BEAM  WIDTH:  35*-30*.  ENTIRE 
UNIT  MAT  BE  PRE8HURIZED  UP  TO  15  LBS/IN  . 
AND  ENERGY  MAT  BE  KED  BY  ANY  FLEXIBLE 
COAX  CABLE  COMPLETE  UNIT  WITH  DRIVE- 
MOTOR  AND  KADOME . 5325.00 


AP8-34  Ratatlnp  |alnt . 540.90 

RIpht  Anple  Band  E  or  H  Plane,  specify  comblnstioo 
of  coupling*  desired . 512.00 


MAIL  ORDERS  PROMPTLY  FILLED.  ALL  PRICES  F.O.B.  NEW  YORK  CITY.  SEND  M.O.  OR  CHECK.  ONLY  SHIPPING  SENT  C 
RATED  CONCERNS  SEND  P.O.  ALL  MDSE.  SUBJECT  TO  PRIOR  SALE.  AND  PRICES  SUtJECT  TO  CHANCE  WITHOUT  NOTICE. 
PARCELS  IN  EXCESS  OP  20  POUNDS  WIU  BE  SHIPPED  VIA  CHEAPUT  TRUCK  *  RAILEX. 
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SEARCHLIGHT  SECTION 


A  LEADING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A.  C. 

SYNCHRONOUS 

MOTORS 

110  Vt.60  Cycle 

HAYOON  TYfl  1M0,  1/240  RPM 
HAYDOM  YYPI  1M0,  1/40  RPM 
HAYOON  TYPI  1400,  4/S  RPM 
HAYOON  YYPI  1400,  1  RPM 
HAYOON  YYPI  1400,  1  1/S  RPM 
YILiCHRON  TYPS  Rl,  2  RPM 
TILICHRON  YYPI  RC,  40  RPM 

HOLYZIR  CAROT,  TYPI  RRC  2I0S,  2  RPM, 
40  oc.  1  M.  tercM. 

SERVO  MOTORS 

PIONIIR  TYPI  CKI,  2  4  400  CYCU 

PIONIIR  TYPI  10047.2-A,  2  4,  400  CYCU, 
witk  40:1  rcOiKHMi  fM'- 


D.  C.  MOTORS 

ROOINI  NPHO-12,  27  VTS.,  cm- 

trMM,  cMHtant  imcO  2400  RPM,  1/20 
H.P. 

OILCO  TYP  S04R7S0,  27  VTS.,  140  RPM, 
huilt  la  krak*. 

OUMORI,  TYPI  IIY2PI,  24  VTS.,  S  AMP., 
.OS  H.P.,  200  RPM. 

OINIRAL  ILICTRIC,  TYPI  SRAIOAJIRO, 
27  VTSv  110  RPM,  1  am.  1  H.  tarmac. 
OINIRAL  ILICTRIC,  TYPI  SRA10AJS7C, 
27  VTS.,  2S0  RPM,  I  as.,  1  la.  tar^aa. 
RARRIR  COLMAN  ACTUATOR  TYPI  AYLC 
1001,  27  VTS.,  .7  aaip.,  1  RPM,  SOO  la. 
lha.  tarcaa. 

WHin  ROOIR  ACTUATOR  TYPI  4MS,  12 
VT.,  U  aaia.,  IVi  RPM,  7S  la.  lha. 

taraaa. 


AMPLIDYNE  AND  MOTOR 

AMPLIOYNI,  OIN,  ILIC.  SAM21NJ1SA  hf 
aat  27  vta.,  at  44  aaiy.  aatyat  40  vta.  at 
R.R  aaia.,  SSO  watta. 

MOTOR,  MN.  lUC.  IRAS0U22.  aaaMtara 
40  vta.  at  04  aata-,  HaM  27  vta.  at  2.9 
aaia.  Vt  H.P.,  4000  RPM. 


PIONEER  AUTOSYNS 
400  CYCLE 

TYPI  ATI,  AYS,  AY140,  AY140,  AY20. 

AY27D,  AY9RD,  AYS4D. 

PIONIIR  AUTOSYN  POSITION. 
INDICATORS  A  TRAHSMITTIRS. 

TYPI  S907-17,  alaala,  Ia4.  4lal  traOaataO 
0  ta  240*,  24  vta.,  400  cycla. 

TYPI  4007-29,  4aal  Ia4.,  4ial  araOaataO 
0  ta  240*,  24  vta.,  400  cycla. 

TYPI  4SSR-2-A,  Tfaaaaiittar,  2:1  aaar  ratia 
24  vta.,  400  cyala. 


INVERTERS 

WINCHAROIR  CORP.  PU  14/AP,  MOTIO,  ^ 
laaat  24  vta.  40  aaiyi.  aatyata  111  vta., 
400  cycle,  4.S  aaip.,  1  phaaa. 

HOLTZIR  CAROT,  TYPI  149F,  iapat  24  vta. 
at  24  aaipa.,  aatpat  24  vH.  at  2S0  VJL. 
oad  IIS  vta.  at  SOO  VJk.,  bath  400  cycla, 

1  phaaa. 

PIONIIR  TYPI  12117,  inpat  12  vta.,  eatpat 
24  vta.  at  4  400  cycla. 

PIONIIR  TYPI  12117,  inpat  24  vta.,  aatpat 
24  vta.  at  4  V.A.,  400  cycla. 

WINCHARGIR  CORP.,  PU/7,  MG2S00  la- 
pat  24  vta.  at  140  amp.,  eatpat  IIS  vta. 
at  21.4  amp.,  400  cycla,  1  phaaa. 

GINIRAL  ILICTRIC,  TYPI  SD21NJSA,  la- 
pat  24  vta.  at  SS  ompa.,  eatpat  IIS  vta. 
at  4IS  400  cycla,  1  phaaa. 

LILAND,  PI  211,  Inpat  24  vta.  at  90  ompa. 
aatpat  IIS  vta.  at  1.S  K.V.A.,  400  cycle, 

1  phaaa. 

LILAHD,  TYPI  D.A.  Mpat  21  vta.,  at  12 
amp.  oatpat  IIS  vta.  at  IIS  V.A.,  400 
cycla,  2  phaaa. 


ENGINE  HOUR  METER 

JOHN  W.  HORRS,  MODIL  MI-277  racarda 
Hma  ap  ta  1000  haara,  and  rapaota, 
aperotaa  tram  20  ta  20  valta. 


VOLTAGE  REGULATOR 

LILAND  ILIC.  CO.  TYPI  R,  CARRON  PIU. 
Inpat  21  ta  20  valta  D.C.  rafalotad  aat¬ 
pat  1R.2S  vta.  at  S  amp. 

WISTIRN  ILIC.  TYPI  RC927I,  iopat  110 
ta  120  valta  400  cyda.  Oatpat  variotlan 
0  ta  7.2  ahma  at  S  ta  2.79  ompa. 

WISTIRN  ILIC,  TRANSTAT,  Inpat  IIS  vta., 
400  cycla  eatpat  odiaatobla  tram  92  ta 
IIS  vta.,  raHnp  .S  K.VUk. 

AMIRICAN  TRANS.  CO.,  Tranatat  inpat 
119  vta.,  400  cycle  aatpat  7S  ta  120  vta. 
ar  0  ta  49  valta,  retina  .72  K.V.A. 


SYNCHROS 

1  P  SPICIAL  RIPIATIR  IIS  vt.  400  cycla. 
2J1F1  GINIRATOR,  119  vt.  400  cycla. 
2J1F9  GINIRATOR,  111  vt.  400  cycle. 
2J101  CONTROL  TRANSFORMIR  S7.S  vt. 
400  cycla. 

2JIH1  DIFFIRINTIAL  GIN.  S7.S/I7.S  vt. 
400  cycle. 

SG  GINIRATOR,  119  vt.  40  cycle. 

9DG  DIFFIRINTIAL  GIN.  90/90  vta.  40 
cycle. 

SHCT  CONTROL  TRAN.  90/SS  vta.  40  cycle. 
SCT  CONTROL  TRAN.  90/SS  vta.  40  cyda. 
9SDO  DIFFIRINTIAL  OIN.  90/90  vta.  400 
cycle. 

^  AU  PRICn 
F.  O.  R. 
ORIAT  NICK 
N.  V. 


TACHOMETER  GENERATOR 
&  INDICATOR 

GINIRAL  ILICTRIC,  GIN.  TYPI  ANI991-1, 
Pod  maanNna  2  phaaa  variobla  traaaancy 
eatpat. 

GINIRAL  ILICTRIC,  GIN.  TYPI  ANSS21-2, 
Screw  moantina  2  phaaa  varMbla  tra- 
qaancy  aatpat. 

GINIRAL  ILICTRIC,  IND.  RDJ12AAA, 
worka  In  conlanctlen  with  abeva  e— 
ton,  ranpa  0  ta  2S00  RPM. 


D.  C.  ALNICO  FIELD  MOTOR 

DIIHL  TYPI  FD4-22,  27  vta.  10,000  RPM. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 

RTJ9-PAR  TRANSMITTIR  24  VTS. 

RTJ11-  INDICATOR,  dial  0  ta  240*,  24 
vta. 


RECTIFIER  POWER  SUPPLY 

HAMMITT  ILICTRIC  MFG.  CO.  MODIL 
SPS-120.  Inpat  valtopa  201  ar  220  valta, 
40  cycle,  2  phaaa,  21  ampa.  Oatpat  21 
valta  at  120  ampa.  centinaaaa  daty,  0 
paint  top  awitch,  voltmeter  amaaatar, 
thermo  roaot  all  on  front  pamal. 


MISCELLANEOUS 

PIONIIR  MAGNITiC  AMPLIFIIR  ASRIM- 
RLY  Sotarobla  roactor  typo,  daalRaad  ta 
aapply  vartobio  voltapa  ta  a  aarva  mater 
each  oa  CKI,  CK2,  CKS  ar  10047. 

SPIRRY  AS  CONTROL  UNIT,  port  Na. 
444024. 

SPIRRY  AS  AZIMUTH  FOLLOW-UP  AM¬ 
PLIFIIR,  port  Na.  4S4020. 

SPIRRY  AS  DIRICTIONAL  GYRO,  port  Na. 
4S4029.  119  vt.  400  cycle,  2  pboaa. 

SPIRRY  AS  PILOT  DIRICTIOW  INDICATOR, 
part  Na.  44S242  eantoina  AY  20. 

ALLIN  CALCULAYOR,  TYPI  Cl,  TURN  ft 
RANK  IND.,  part  Na.  21900,  20  vta.  D.  C 

TYPI  Cl,  AUTO-PILOT  FORMATION  STICK, 
port  Na.  G1000A9. 

PIONIIR  GYRO  FLUX  GATI  AMPLIFIIR, 
type  12074-1-A,  IIS  vt.  400  cycle. 


363  GREAT  NECK  ROAD.  GREAT  NECK.  N  Y 
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HAROLD  H. POWELL 


•vM  for  Fair  Dealmg 
iod  St'rvicc 


2104  MARKET  ST 
PHILA.  3,  PENNA, 
LOcusI  7-  5285 


FROM  A  to  Z  POWELL  SERVICE  IS  BEST 


INSULATOR*— iniur,  cmmlc  fUs«d. 

■  tspiMd  botli  «adA 


N  Coaaaeton— oivr  SSOO  dlffomt 
ka  mark.  Writ*  for  new  four 
It  redaowl  prlot  UU.  World's  best 
rtet  «a  AN  coancctors.  Uberal  Dls- 


These  ultra  hlch  quality  caodsnasn  are 
mads  by  Isadlna  manufactursn.  Fua- 
luns: 

a  n.OOO  mefohms  or  mors 
a  HuboUntaturs 
a  fllau  teal  terminals 
a  As  hlfh  as  17.  TO  rscular 
pOTCNTlOMITCRS-M  A  100  watt. 

Ohms  Watt  Cat.  #  Prloa 

12  to  Wl.  SI. 41 

too  to  D  1.41 

too  100  O-K  2.19 

IMO  to  OJ  1.48 

ROTENTIOMCTCRS.  Wire  wound  1  or 
saosllml  aiivwound  controls  are  made  I 
by  tha  Isadlns  manufacturers  and  ate  In  ' 
otiflaal  eartfsis.  l*rlrod  rltUculously 
low.  only  SOW  ol  list.  Satlsfart'nn 
suarantesdl  Hubsiantlal  stock,  up  to 
7000  (leees  of  a  Use. 

Ohm  Biali  Bhalt  Cat  t  Prios 

feS*  *  t>-K  •• 

3-3  1/2  12  1  1  04 

It  3/8  !•  C  1.04 

»5  3, 8  1  1  '8  D-24t  1  04 

‘ 

30  1/2F  D-24t  1.04 

2S  3/8  1  D-24S  I  04 

30  3/8  1  C  1  04 

SO  3/8  1  1/8  n-34t  1.04 

SO  5/8  l/8ad  (Ml  104 

75  1/2  7/18  O-H  1.04 

100  3/8  1  D-34t  1.04 

3S0  3/8  1  1/8  O-H  1  04 

too  3/8  11  18  D-24S  1  04 

SK  1/2  l/8ad  I  1  24 

SK  3/8  7/81  IV248  1.24 

1  30K  1/2  l/8id  D-345  1.40 


SELENIUM  Rertiaers  Rtook  dsBssry 
of  Oarkss  hlsh  quality  ualta 

VDC  VAO  AMP  Oat.  «  Pries 
10  13  2  DIO  SS.05 

10  IS  4  Dll  S.98 

10  13  8  D12  4. to 

10  IS  U  D14  8.80 

10  IS  15  D15  8.90 

10  13  22.5  DlS  10.10 

20  26  2  D17  5.55 

20  28  4  D18  7.45 

20  28  8  D19  8.00 

20  28  12  D21  10.25 

20  28  22.5  D23  1S.20 

40  52  2  D24  10.10 

40  52  8  D28  14.85 

40  n  12  D2S  tO.M 

40  521  22. 5  D30  34. SO 

80  78  2  D3l  IS. 80 


ATTERV  BA  210~4V  dry  ceU  dated 

Nor.  1951,  oris,  caaee  fuar . 3.49 

kSS  -asms  sioefit  IHV . 1,44 


JOINT'-Unlrersal  Aluminum  14'  bore 
1  Ik'  orerall  lensth . 3.85 

Knobs  National  and  Khy  In  stock 
Inriuda  new  Khy  H47  bar . 3. ON 

LAMP-^  Black  Usht  4  W-T5  H'  dla. 

s  5  %•— Now . I  .75 

NE-SI . M 

NE.2  . Oil 

AR-I  Arson  2HW  etd.  base . 25 

Motor  l  RI’M  Hynchron . I3..7A 

.Ml  RPM  Telerhron-  8  Watt _ 34..70 


RG  f/W  3.1S  RC  58/V  3.m 

RO  8/U  .1*  Rd  5»/U  .01 

RG  S/T7  ,11  R(l  OS/U  .91 

KG  11/V  .12  K  100  .0« 

RG  17/U  .00  K  no  .11 

pries  Is  per  fosL  Add  ISW  for  quanti¬ 
ties  lass  Ibaa  350  feet  of  type. 


100  ISO  .5  D38  9.85 

120  158  2  V*1  23.98 

130  ISO  4  D48  38.00 

lOVDO— Bill  wars,  othars  tuU  wars 
brldss 


COAXIAL  Coiiaertors — stock  dellrery, 
C  of  C,  NEW  lAIW  PRICEH. 


No. 

OG  9/D  I 
UO  12/U 

ug  18  B/D 
DO  19  B/D 
DO  30  B/D 
UO  31/0 
UO  21A/D 
UO  31B/D 
DO  810/0 
UO  31D/0 
UO  33A/0 
DO  33B/D 
DO  33C/D 
UO  33/0 
UO  tac/u 

UO  MD/D 
UO  340 

ug  3SO 
00  370 
DO  37  A/D 
DO  37B/0 
OO  370/D 
OO  38A/D 
00  39/0 
OO  39B/D 
0010/0 
UO  57BAO 
OO  88A/D 
OO  88/0 
UO  591^ 
DO  59'% 

OO  69B/g 
OO  90/^ 
OO  83% 

UO  85/0 
UO  88/0 
00  87/0 
U0  8S/0 
DO  88  B/D 
UO  89/0 
00  90/0 
UO  91  A/O 
UO  93  A/P 
0093  A/O 
OO  94  A/O 
OO  98  A/O 
DO  97  A/O 
00  98  A/O 
DO  lOOA/O 
UO  lOlA/D 
UO  103% 
UO  103/0 
DO  lOS/O 
OO  108/0 
OO  107B/O 
DO  108A/O 
UO  109A/O 
OO  110/0 
OO  115/0 
CW  13SA/0 
DO  131/0 
OO  148/0 
UO  180A/O 
UO  188/0 
OO  187A/D 
OO  171/0 
no  173/0 
OO  175/0 
DO  178/0 
no  1 80 A/O 

UO  181  A/O 
UO  I83A/U 


*rlaa  No.  Prlea 

1.11  OO  188/U  8.99 

.98  MX  198/U  .89 

1:8  ?;8 
1.61  UO203/U  .75 

.96  00  308/0  1  45 

1.78  U0  312V  3.25 

1.19  U0  21IA/U  8  99 

1.54  UO  315/D  3.85 

1.43  00  334/0  1.15 

1.97  S03S9  .40 

l.ao  OO'343/U  4.37 

1.40  U0  345/U  2.35 

1.30  U0  2U/D  5  35 

1.58  Ua254A/U  2.M 

1.89  100  255/0  1.9B 

.90  I  PL  358  ,n 

.80  PL  359  .49 

1.30  PL  3S9A_  .f| 

1.35  UO  380/0  .3 

i.lS  00  281/0  1.10 

|.7S  00  383/0  1. 08 

1.75  DO  371/0  7.S 

1.40  00  273/0  1.48 

1.05  PL  274  I.W 

.50  00  374/0  3.31 

1.73  PL  375  3. 10 

1.13  OO  375/0  5.50 

,.78  OO  378/0  9.00 

3.18  00  390/0  .3 

1.49  00  391/0  1.08 

3.45  Oa39S/Ot,  3.75 

i.Sl  UO  308/0  3.7S 

|.75  UO  309/0  3.30 

i.70  00  313/0  4.90 

2.40  DO  335/0  3.M 

I.SO  00  343/0  3.38 

SUO  849/0  3.70 

U<3|UA/0  8.40 

1,10  35168  l.|0 

i  ll  Ml  58  .8 

f.II  00  413/0  43.8 

{.74  00  414/0  l.M 

I  83  50  ssi/^  i-8 

l.M  00  433/0  3.N 

1.8  00  423/0  5.40 

3.78  UO  48S/U  l.M 

i.ll  DO  495/0  8.40 

3.M  00  498/0  l.M 

4.M  00  536/0  l.M 

.8  00  538/0  1.64 

.M  00  584/0  3.40 

18  OO  685/0  3.61 

.It  DO  868/0  9.61 

8.75  UO  587/0  6.n 

{.IS  00  688/0  1.80 

3.87  00  589/0  l.M 

18.80  00  670/0  1.85 

1.9*  00  571/0  3. II 

.8  00  573/0  2.72 

7.50  i  TTO  625/0  1.05 

l.M  II0S31/0  3.85 

*.»  MXOIS/O  .49 

a. to  IPO3350  .89 

8.48  IPC3350  .S| 

2.80  IP0917S  .S 

.39  IPC37009  "  2.48 

.14  irC2«00Q  2  41 

.14  MC-10  .811 

8.M  I  MC-30  .48 

8.85  MC-3tS  .53 

5.65  M&350  .  53 


Network  —  delay,  1400  ohm. 

alum.  caa.  1  4k  a  1  H  z  3  H'.  3.1 
micro  aaoand  SMI  . t.l>.'> 


NON-LIREAR  Coll-RRT  ni44N30  Uny 
•aturabla  raaetor  used  in  BC  804  Uerful 
ae  barmoBlc  aeDerator.  In  DC  ampUflers 
etc.  Permally  tape  core  only  .0004  Inches 
tblek.  Coat  twice  tbla . 32.90 


RECTU'IERR— hlsh  ToMaca  halQwnsa. 
PWA 

VDC  Invaroa  MA  Oat.  I  Prloa 

130  370  6  A22I  8  .W 

130  370  25  A2M  .80 

280  740  5  A224  l.M 

240  740  25  A225  1.80 

850  1850  5  A227  8.80 

650  1850  25  A228  4.20 

975  2760  5  A220  8.W 


and  marks  for  accurate. 
Contact!  SPOT.  1000  W: 
2  second  sprint  racKle  w 
sd.  Fully  enela^  la  ai 
bakellte  S'  rannd  caaa 


TRANSFORMERS.  Pulae  —  tOlTSS-Stl 
RCA.  IS/IS  dla  z  14k'  blah.  188  tnma 
on  primary.  330  luma  secondary,  cars  Is 
H'  alack  of  .097  Inoh  "P“  UmlnaUcna. 
Uatnetlc  Metals  Co.  Andio  S8,  need  to 

form  7.3  ndcroserond  pulaea . 11. SO 

99I7M-M2.  RCA.  same  oors  *  oan  as 
501,  100  la  108  tnma  uaod  la  form  12 
nderaataimd  pnlaos . tl.tO 

IJL  Approred  Cord  Ret.  t  fL,  fraah. 


VIRRATOR  Power  Buppty,  PB284A 
Kadlart.  12VDC  In.  supply  plate  and 
srreeet  rolta  for  telephone  repealar  BEDS 
plus  TY14.  r  z  T*  a  84i'  sdU  eabis  A 
13  enotaet  ionaa.  spars  VB-1  (  pta  *1- 
hrstor  A  irhsmatle  In  ease.  orlc.  sesr- 
seas  park,  two  to  ths  ease. 

Checked  output,  not  elmultanaouzly: 
lOOV-OMA,  MT-40MA.  I.VIV  18MA, 
l3ev-4tMA.  istv  StMA  labsad  sf  Al¬ 
tar)  . 3:1.  Ml 


.01  400  (188P10294  1.49 

.01  600  O9IP10398  1.49 

.01  200  ni91P10392TA  .H9 

.012  200  0191P12392TA  1.44 

.015  200  U19lPlt392TA  1.19 

,015  400  OIVlPlt394TA  1.44 

.022  ion  019IP2289I  1.65 

.027  200  ai91P27392TA  1.44 

.033  400  0191P33394TA  I  44 

.033  200  0191P33392TA  .98 

.043  200  0191P433t2TA  1.29 

.058  200  0191PS8a9-2TA  1.44 

.068  200  ai9IP883t2TA  .89 

.082  400  091P82394  I  49 

.1  400  O191P10494TA  1.59 

.15  100  09IPIt49IT  98 

.15  2'JO  OI91PI5492TA  I.I9 

.18  200  aigiPl8492TA  98 

.18  400  at91PI8494TA  1.44 

.22  100  0191P22491  1  49 

.22  400  19IP22404  1.49 

.24  100  OIUIP24451TA  1.19 

.27  100  OI9IP2749I  1  59 

.27  200  ril91P27492TA  1.19 

.33  100  ai9IP334giTA  1.95 

.33  200  ni9lP33492TA  1.19 

.39  200  OIVIP39492TA  1.19 

.39  400  O191P30494TA  1.59 

.47  100  Q191P47491  I  75 

.56  200  0191PS8492TA  1.80 

.68  200  a0IP88492  2.10 

82  400  019IP82494TA  3.10 

1.0  400  aiOIP10594TA  2.35 

1  0  200  *787-238  2.20 

1  0  400  *787-78  1.80 

*  Not  Vitamin  Q  but  similar. 


POTENTIOMETERS,  typs  JLU;  IK, 
■  UK.  SDK.  lUOK.  IS  Me<ohtns...$I.SO 

POTENTIOMETERS.  Wire  wound  3  sr 
4  watt:  10.  30.  .V).  100.  too.  3.50.  .550. 
400.  500.  7.50,  IK.  3K.  3..5K.  X5K.  5K, 

7  .5K.  15K.  MK . I  45 

.50K.  B.50MI>  . 31  ID 

POTENTIOMETERS.  I>r<ctttan  WW. 
I..5K  $3  15.  tK  n  15.  5K— II  35.  30K 
—11.70. 


DIFFERENTIAL.  Gear  843383.  1 

is/ltr  OD  z  I  %'  shaft  w  two  hall 

hearinrs.  onr  88U  . 13.35 

DIFFERENTIAI..  Dual.  308333.  prob¬ 
ably  part  af  a  ann  director  unit,  add 
four  ^etyw  ol  Information  end  sire  sum. 
fltily  lU'  O.  n.  by  3  3fc'  Iona.  Cost 
about  IMA  New  in  orereeae  park. 
ONLY . 15  50 


WIRE.  Non-fltrip  Rez.  CJR  red  or 
Mile  «S8- 19/38  .500  ft.  epooh.  This 
flay  wire  ran  he  soldered  without  ttrl^ 
plna,  excellent  for  that  Intrleabe  km. 
Ref.  118.50  per  as..  500  ft . 3175 


XTRA  Care  taken  to  make  aura  all 
shlomantt  hare  tha  rlfht  llema,  are 
ihlpprd  at  the  iltht  time  to  the  rlfht 
plaor  with  the  rlfht  packlan 

fOU  will  he  pleased  with  our  ctock 
and  eerrlee  on  these  refular  Onee  too : 
Akro-Mlls,  Alpha.  Automatle.  Cannon. 
Carllnf,  Chlrafo  Tranaformar,  Oast 
Laba.,  Kto,  n^ro  Mft’a,  Faderal. 
OrayhlU,  Greenlee,  JCT.  Klnte,  Labelon. 
Nat{an.-U.  Harluu.  Bwltcbrraft,  Tuck, 
UHBCO,  Vector. 


EZY-MOUMT-  Brradbosrd  chaatta  In 
dork  with  Indlrldiial  mounts  for  nr- 
loia  oomponenae.  Kit  EH688. ..  .119.35 


Relay— telephone  etyle,  3866  ohm  5 
mllllampere,  1  micro  twitch.  DrilT 
10  A  rontaeta  A  38000  Harfsin.  .18.45 
RELAY,  BJ.  DPDT.  34VIIC,  orlf.  ctn. 

ri'fiilar  14. 85,  Rale  priced . 11.85 

RELAY,  RD  ICXXIOO.  llSrac,  three 

polo  norm,  open,  8A . S3  50 

RELAY,  RD  1XBX103.  ILIrae. 

DI'DT  . 3150 

RESISTORS -Deposited  rarbon  H  watt, 
eery  hlfh  short  A  lonf  term  MabllltT, 
low  nolte.  r^lal  leade:  t  3K.  lOK.  47K. 

inOK.  4T0K.  IMet.  13Mef . 3.15 

RESISTORS  Compoeltlan  BTR  >4  W. 
low  All  RU.k  raluea,  many  other  types. 
ItTH . 34  ea..  100  for  1150 


Filter.  wnt^DiTorso.  oo  db  att 

1.50  KO  to  30  HC— Permalloy  torridal 
colla  herm  ataled.  tiny,  rated  10 
AMP.  . 1195 


ZENITH— Remote  rontrol  unit  118 
VAC  Input  45k  RI*M  output  either 
dlractlon  with  control  caMa,  switches, 
etc.  Ideal  for  morlnf  "hot”  items  la 
measursmente  laha  A  dosen  wars  used 
In  a  psycho  lab  for  remote  contiol  of 
potenuometera.  Plenty  of  torque.  New 
La  orlf.  ctn.  Few  lafti  HURRY  I  .M.95 


HEAOEB— 3  different  oolor  aeaU. 
Fiielte.  M7S35.  I'zl'z5/18.  for  berm. 

araled  relays  transformers,  etc . 1.23 

Meny  others  In  stock,  writs  for  Uzt. 


ELECTRONICS  — yaiiiiofy,  7953 


SEARCHLIGHT  SECTION 


U.  G.  CONNECTORS 

"UHF" 

COAXIAL  CABLE 
CONNEQORS 


The  following  low  lou  RF  con* 
noctort  and  odoptori  have  boon 
ocpocially  dotignod  for  uto  with 
RG  coaxial  cabin.  Thoro  it  a 
connoctor  for  ovory  RF  and  UHF 
application. 


•  All  Connectorg  Are  Brand  New 

*  All  Connectorg  Are  JAN  Approved 

IMMEDIATE  DELIVERY 
FULLY  GUARANTEED 

Cortificot*  of  Compilonca  on  Roouott 


NO. 

JAN  NO. 

DESCRIPTION 

13-IR 

SO  <39 

RECEPTACLE 

13-1 SP 

PL  159 

PLUG 

tS-IM 

UG176/U 

ADAPTER 

tl-IIS 

UG175/U 

ADAPTER 

I3-1SPN 

PLt59A 

PLUG 

§3-776 

UG  f03/U 

PLUG 

§3-1 RTV 

RECEPTACLE 

§3-1 H 

UG  106/U 

HOOD 

§3-1  HP 

HOOD 

§3-765 

UG177/U 

HOOD 

§3-1  AC 

CAP  «  CHAIN 

§3-1 BC 

CAP  •  CHAIN 

§3-1 T 

M35§ 

T  CONNEaOR 

§3-1 AP 

M359 

ADAPTER 

§3-1 AP 

M  359A 

ADAPTER 

§3-1 J 

PL  <53 

JUNCTION 

§3-1 F 

PL  <74 

FEED  THRU 

§3-ttSP 

UG1M/U 

TWIN  PLUG 

§3-MR 

UG  103/U 

RECEPTACLE 

33-MAP 

UG  104/U 

ADAPTER 

33-MJ 

UG  105/U 

JUNCTION 

§3-nT 

UG  196/U 

T  CONNECTOR 

33-MF 

PL  <75 

FEED  THRU 

§3-tSP 

PL  <95 

PLUG 

§3-tR 

SOt65 

RECEPTACLE 

WILGREEN  INDUSTRIES  •  99  MURRAY  STREET,  NEW  YORK  7,  N.  Y.  •  WOrth  4-2490 


TVPE 

TVPE  1 

TYPE 

TYPE 

TYPE 

TYPE 

TYPE 

07i/U 

UG  37  A/U  i 

UG97  A/U  1 

PL156A 

PLP<00 

PLP<56 

UG4<1/U 

U/7/U 

UG  33  A/U 

PL  93 

UG156/U 

UG<01/U 

PLO  <56 

UG  4M/U 

UG7A/P 

UG39/U 

UG93/U  ' 

UG157/U 

UG<0</U 

UG<56/U 

UG  4<3/U 

U/3/U 

UG40/U 

UG93  A/U  1 

UG1S3/U 

UG<03/U 

PLP<57 

UG  473/U 

U0  3A/P 

UG  43/U  i 

UG100/U 

CW159/U 

UG  <04  A/U 

PLO  <57 

UG479/U 

U/9/U 

UG46/U  1 

UG  100  A/U 

UG159/U 

UG<06/U 

UG  <57/U 

UG43</U 

U09/U 

UG49/U 

UG101/U 

PL  160 

UG<07/U 

PL  <53 

UG433/U 

U/10/U 

UG  50/U 

UG  101  A/U 

UG/160  A/U 

PL  <03 

UG  <59/U 

UG434/U 

UG  S7/U 

UG10</U 

PLP104 

UG  160  g/u 

UG<03/U 

PL  <59 

UG436/U 

UG  57  g/u 

M160 

UG<1<  A/U 

PL<59A 

UG437/U 

uGiiyu 

U/K/U 

UG  S3/U 

PLO  104 

M161 

PL  <13 

UG  <59/U 

UG439/U 

UG  53  A/U 

UG  106/U 

M  16< 

UG<13  A/U 

UG<60/U 

UG491/U 

UGK/U 

UG59/U 

UG  107  A/U 

M  163 

UG<15/U 

UG  <60  A/U 

UG49</U 

U013/U 

UG  59  A/U 

UG  107  g/u 

M164 

PL  <16 

UG<61/U 

UG  493/U 

UG14/U 

PLP60 

PL  103 

PLP164 

UG<16/U 

UG  <61  A/U 

UG494/U 

UG15/U 

PLR60 

UG  103/U 

UG166/U 

UG<17/U 

UG  <6</U 

UG495/U 

U/16/U 

UG60/U 

UG  103  A/U 

PL  167 

UG<1</U 

UG<66/U 

UG496/U 

U016/U 

UG60  A/U 

UG109/U 

PLO  167 

UG  <19/U 

UG<67/U 

UG497 

U017AJ 

U013/U 

U01§  A/U 
UOIRlAl 

U019AI 

U019  A/U 

uoi9b7u 

PL  61 

PL0  61 

UG61/U 

UG  109  A/U 

PLP167 

UOMO/U 

UG<69/U 

UG  <70/U 

UG<71/U 

UG499/U 
UG503/U 
MX  5M 

1 

UG61  A/U 

UG  61  g/u 

PL  63 

WILGREEN  INDUSTRIES 

UG<7</U 

UG<73/U 

UG  <74/U 

UG  505/U 
UG  506/U 
UG  507/U 

PL0  63 

U.  G.  DIVISION 

PL  <74 

UG  5<6/U 

UG<0/U 

PLP64 

1 

1 

UG  <75/U 

UG  330/U 

UG<0  A/U 

PL0  64 

UG  <76/U 

UG  531 AJ 

ud<0B/u 

UOtl/U 

PL  71 

UG  110/U 

U0167/U 

UG  M</U 

MC  <77 

UG  S3</U 

PL7< 

PLUS 

UG  167  A/U 

UG  M3/U 

MC  <77A 

UG  533/U 

UO<1  A/U 

uo<i  g^ 

UG73/U 

PL  114 

PLP169 

UG<<4/U 

UG  <79/U 

UG  335/U 

PLP74 

UG114/U 

M170 

PLPM7 

UGM< 

UG  536/U 

UO<1  cu 

UO<1  D/U 

tl88V 

UOMB^ 

PLP77 

UG115/U 

PL  170 

PLO  M7 

UGM6/U 

MX  339 

PLO  77 

PL  113 

M171 

PLP<30 

UG  M7/U 

UG  541/U 

PL  §0 

PL  119 

PL  171 

PLO  <30 

UG<90/U 

MX  343 

UG30/U 

UG119U/P 

PL17< 

UG<31/U 

UG<91/U 

MX  54/U 

UG33/U 

PL  1M 

UG  159  A/U 

UG  <33/U 

UG  <94/U 

UG  557/U 

UQMC/U 

UO<S/U 

UG35/U 

PL1<3 

UG  160  A/U 

UG<34/U 

PL  <95 

MX  564/U 

UG36/U 

CW  1<3  A/U 

UG160B/U 

UG<35/U 

UG<99/U 

UG564/U 

UG  <3  A/U 

UG37/U 

LP1<6 

UG166/U 

UG  <36/U 

UG306/U 

UG56S/U 

uottg/u 

UG33/U 

M  130 

UG  167/U 

UG<37/U 

UG309/U 

UG567/U 

UO<3C/U 

UG  §§  g/u 

UG131/U 

UG  167  A/U 

SO  <39 

UG  <1</U 

UG563/U 

U/<6AJ 

UG39/U 

PL  133 

UG  173/U 

UO<40/U 

UG  333/U 

UG569/U 

ua<7  A/U 
uo<7g^ 

UG90/U 

PL  133 

UG174/U 

UG<41/U 

UG334/U 

UG  570/U 

UG91/U 

UG  146/U 

UG175/U 

UG  <4</U 

UG  335/U 

UG  571 /U 

uo<§/u 

UG91  A/U 

PL147A 

UG  176/U 

UG<43/U 

UG  347/U 

UG  57</U 

UGM  A/U 

UG9</U 

PL  143A 

UG  130  A/U 

UG<44/U 

UGS4</U 

UG573/U 

UO<§B^ 

UG9<  A/U 

UG  143  A/U 

M131 

UG  <45/U 

UG349/U 

UG336/U 

UO<9AI 

UG93/U 

UG149  A/U 

UG131  A/U 

UG<46/U 

UG  S5</U 

UG393/U 

UG<9  A/U 
uo<9g^ 

UG93  A/U 

M150 

UG13<  A/U 

UG<49/U 

M  353 

UG  6<5/U 

UG94/U 

M151 

PL134 

UG  <50/U 

M  359A 

UG  6<7/U 

UG  30AI 

UG94  A/U 

PL  151 A 

PL  133 

UG<51/U 

UG361/U 

UG  6<3/U 

UQ3</U 

UG  33AJ 

UG93/U 

PL  IMA 

UG133/U 

UG<5</U 

UG40</U 

UG631/U 

UG93  A/U 

PL154A 

UG190/U 

UG<S3/U 

MT41< 

UG  634/U 

UG34/U 

UG  35  A  U 

PL  96 

UG154/U 

UG19<  A/U 

PLP<54 

1  UG413/U 

UG643 

UG96/U 

CW155/U 

1  M19< 

PLO  <54 

1  UG414/U 

MX913/U 

UG36/U 

UG96  A/U 

1  UG155  A/U 

MX  195/U 

UO<54  A/U 

UG415/U 

UG3T/U 

UG97/U 

UG155/U 

'  UG  197/U 

UG<55/U 

1  UG419/U 

"A  N"  CONNECTORS  -  Immediate  Delivery 
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January,  1953  —  ELECTRONICS 


Radio  Surplus  Corp 


SEARCHLIGHT  SECTIOM 


AIR  TRIMMER  CONDEN§ERS 


POWER  TRANSFORMER 


BUTTERFLY  CONDENSERS 


RELAYS 

LEACH  TYPE  1204.  D.P.S.T. 

DUm.  Noraially  •••■  Matact*.  Bakallte 
a.  24  V.D.C..  2CS  aliai  Call. 

Stack  Priea  OC 

Na.  SISSA  Each 


CANNON  CONNECTORS 

Paaalar  3  eantaat  aatarlaaO  latch  lack  caaaaatan 
far  laar-laval  caaaO  traacaiMaa  aircalto.  0172  It 
itralfht  cars  faaiala  tyaa.  tl73  It  trail  aiaaat  ra> 
ccatada  aiala  typa. 

Statk  Priaa 

Na.  Ty*a  Eath 

6172  A  XL-3-11  3S« 

6173  A  XL-3-14  30< 


ALLIED  CONTROL  TYPE  BOX  (0 
D.P.D.T.  '/*•  DIaai.  Caataatt.  Oaa  Pale  aitktt 
bafart  hraak.  3.6  V.O.C..  40  ahai  Call. 

Stack  Price  Cl  OC 

Na.  6I70A  Each  ▼  ' 


STRUTHERS-DUNN.  TYPE  flAXXIM.  S.P. 
S.T.  Naraially  apan  caataett  rataO  at  20  aaipt 

•  24  V.O.C.  80  that.  24  V.O.C.  Call. 

Stack  Priea 

Na.  6I7IA  Each 


PLANETARY  DRIVE 

CRONAME  PLANETARY  DRIVE. 
FItt  •/«'  Shaft.  Fraat  tkaft  takac 
ratlaa  Orhra  ar  «lll  aaaaaiaiaOata 

direct  drive. 

Steefc  Priea 

Na.  tl48A  Each 


eprapat  ice.  nc-it/,  iv  aiTa.  ecu  vac.  euu 
Capaeltar  with  Ualvartal  Maeatlap  RIni 
7/ir  DIaaicttr.  S'/c'  hlph.  Baktilta  intu 
tanalaalt. 

Stack  Price  0 

Na.  6966A  Each  ^ 


BRADLEY  INSTRUMENT  RECTIFIER 

BRADLEY  PCX2E4E.SS  Cappar  Oalda  RactMar, 
3  ealar  caded  latalatad  wire  laadt. 

Stack  Price 

Na.  8I04A  Each  DVf 


Stack 
Na.  6I37A 


OIL  FILLED  CONDENSERS 


RCA  and  KENRAD 

fndfvMiMfiy  BoaW 

JAN  BIB'S 


1'a1-l/4'at-3/4' 
1-1/4*  a  t-1/t '13-1/4 
1-1/4' a  3-3/4*  a  4-1/1' 
t-1/4'a4'a4-1/t' 
3-5/i*  a  4-1/1' a  4-1/1' 
1-3/4*  a  3-1/1*  a  4-3/4' 
1-3/4* a  3-1/1' a  4-3/4' 


6057 A 
5994A 
6101A 

61 03  A 

61 04  A 
;399A 
6051A. 


Priaaary  IIS  Volt  60  Cyclo  1600  InaoloHon  Thro#  6.4  Volt 
SoceiiOarlof 

dtt  •  At  Aaipt.  Horlaentol  Half  Shall  MoontiiiB.  214"  > 
Sto  8  M  aSK:  2  13/16"  MaantluB  Coiitarp.  2  13/16"  a 
3%"  Cora  Siao.  2)4"  obova  Choppia.  Sodor 
^  Lub  Tarmiiiala — All  Tormliialt  Marked. 


ELECTRONICS  — JoRiiory,  1953 


FO. 

STOCK  NO. 

CAPACITV 
Min.  Maa. 

MANUFACTURER'S 

NUMBER 

FIGURE 

SHAFT 

LENGTH 

POST 

LENGTH 

GROUND 

LUO 

PRKE 

EACH 

ff  J7 . 

D 

S/1^ . 

3/3t 

IS# 

8716* . 

..3-1 

ASP  17A114 . 

A 

0/16 . 

3/31 

Ton . 

18d 

8717 . 

.1  -  10 

ASP  llGlOl . 

A 

0/16 . 

3/31 

Ta  Pntl _ 

lid 

4000 . 

..  1  -  IS 

ASP  411111 . 

E 

1*a1/4*D . 

3/31 

Left  . . 

18d 

1030 . 

..3  -  18 

ASP  117-1 . 

C 

8/16 . 

1/4 

To# . 

Md 

8711 . 

..3  -  18 

Tetrad  611070.30 . 

D 

8/16 . 

3  31 

Riehl .  . 

Md 

8710 . 

.3  -  18 

Hamm  611010.30 . 

D 

8/16 . 

3/31 

Riehl . 

lOd 

A 

f  . 

l/)f 

L«H  . 

tf# 

8710 . 

.3  -  17 

Hamm  11718-1 . 

D 

8/16 . 

3^31 

Iliykt . 

18d 

8711 . 

..  1.8  -  11 

Camar  M410164-6 . 

D 

8/16 . 

3/31 

Tea . 

18d 

8713 . 

..3-10 

ASP  llOlOO . 

A 

0/16 . 

3/31 

TaPotl . 

18d 

8714  . 

..  A8  -  30 

OB7781E-18 . 

D 

8/16 . 

8/16 

Riahl  . 

30d 

8016 . 

.8-30 

Hamm  SBL.71168.3 . 

B 

1/1 . 

3/31 

B^am _ 

30d 

131 . 

..5-84 

Hamm  ESA611070.18 . 

O 

8/16 . 

3/31 

Left . 

40d 

8017 . 

..8  -  84 

Hamm  BL  71168-4 . 

B 

1/1 . 

3/31 

Rieht . . 

40d 

136** . 

..  1  -140 

ASP10A14804 . 

D 

8/16 . 

3/31 

TaPotl . 

88d 

6114 . 

..6  -140 

ASP10A84013 . 

E 

8/1* . 

1  '4* 

D . 

71d 

8716 . 

..0  -  104 

OAK  114M810 . 

F 

0/16 . 

3/31 

Tea . 

Old 

*  Double  spaced  plttet. 

Fif. 

C  Round  Shaft  Screwdriver  adj. 

**  Adluttt  both  Midt,  tome  arallabla  w/duit  eorer. 

F7f. 

D  Uexnut  Scmrdrlrrr  adl. 

Plf.  A  Round  Shnft  Screwdiiver  ndj.  w/locknut. 

K»P. 

K  ^  Round  Shaft. 

Plf.  B  BakeUta  Knob  Int.  Screndrtrer  adl. 

Ktg. 

P  Double  End  I’latr. 

SEARCHLIfiHT  SECTION 
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196  CONNECTORS 

KiNOf IK -•  iUMPHENOL -- DIAMOND 

THE  MOST  COMKEn  INVDITORY  OF  UG 
CONNEaORS  AT  FRICES  THAT  ARE  UNBEATASLE 


COAXIAL  aBLES 


Typ» 

■O  S/U 
■O  M/U 

ao  «/u 

■O  7/U 

flO  t/u 

to  t/u 
ao  tA/u 
ao  n/u 
ao  lo/u 
to  11/U 
ao  iiA/u 
ao  i>/u 
to  n/u 

ao  I3A/U 
to  14/U 
ao  14A/U 

ao  n/u 
ao  iT/u 

ao  17A/U 
BO  it/u 
BO  It/U 
to  ItA/U 
BO  70/U 

ao  ai/u 

BO  22/U 
ao  22VU 
to  22a/U 
BO  23/U 
to  22A/U 
BO  24/U 
to  2S/U 
BO  2t/U 
to  27/U 
ao  2t/U 
to  2t/U 


UO  7/A7 
we  t/A7 

UO  t/u 
UO  la/u 
UO  n/u 
UO  12/U 
UO  n/u 
UO  u/u 
UO  n/u 
UO  n/u 

UO  17/U 

UO  n/u 

UO  IBA/U 
UO  ita/u 
UG  It/U 
UO  I  tA/u 
UO  Ita/u 
yo  20/u 

UO  20A/U 
UO  2oa/u 
UO  21/U 
UG  2IA/U 
UO  2ia/u 
UO  3IC/U 
UO  210/U 
UO  22/U 
UO  22A/U 
UO  22a/U 
UO  21C/U 
UO  220/U 
UO  22/U 
UO  23A/U 
UO  2M/U 
UO  22C/U 
UG  220/U 
UO  27A/U 
UO  27t/U 
UO  27C/U 
UG  2tA/U 
UO  2aa/u 
UG  2t/U 
UO  2tA/U 
UO  2ta/u 
UO  20/u 
UC  20C/U 
UO  32/U 
UO  ti/u 
UO  24/U 
UO  3SA/U 
UO  M/U 
UO  27A/U 
UO  StA/U 
UO  3t/U 
UC  40/U 
UO  43/U 
UC  44/U 
UO  4t/U 
UO  30/U 
UG  57/U 
UO  STi/U 
UO  M/U 
UO  StA/U 
UO  St/U 
UO  StA/U 
UO  5tt/U 
UO  40/U 
UO  40A/U 
UO  41/U 
UC  4IA/U 
UO  t3/U 
UO  tS/U 
UO  at/u 
UO  t7/U 
UO  at/u 


UO  tat/u 
UO  tt/u 
UO  to/u 
UO  ti/u 
UO  tIA/U 
UO  t2/U 
UO  t2A/U 
UO  t3/u 
UO  t3A/U 
UO  t4/U 
UO  t4A/U 
UC  tS/U 
UO  tSA/U 
UC  t4/U 
UO  t4A/U 
UO  t7A/U 
UO  ta/u 
UO  ttA/U 
UO  IM/U 
UC  lOOA/U 
UC  loi/u 
UO  lOIA/U 
UC  I07A/U 
UC  i07a/u 
UO  lOBA/U 
UC  lOtA/U 
UO  no/u 
UO  lU/U 
UO  MS/U 
UO  lltU/t 
cw  lasA/u 
UO  ni/u 

UO  1 44/U 
UO  latA/u 
UO  UtA/U 
UO  IS4/U 

cw  ns/u 
UO  ns/u 
UO  n4/u 
UO  n7/u 
UG  nt/u 
cw  nt/u 
UC  IStA/U 
UO  I40A/U 
UO  I4M/U 
UO  144/U 
UO  147/U 
UO  I47A/U 
UO  173/U 
UO  174/U 
UO  I7S/U 
UO  174/U 
UO  ItOA/U 
UO  ItlA/U 
UO  lt2A/U 
UO  Its/U 
UC  IM/U 
MX  Its/U 
UO  It7/U 
UO  301/U 
UO  303/U 
UO  303/U 
UO  204A/U 
UO  204/U 
UO  t07/U 

UO  2oa/u 

UO  2I2A/U 
UC  2I3A/U 
UO  2n/u 
UO  214/U 
UO  217/U 
UO  3ia/u 


UC  M3/U 
UO  4a3/u 
UO  4t4/U 
UO  4a4/U 
UO  4a7/U 
UC  4t1/U 
UO  4t2/W 
UO  4t2A/U 
UC  4t3/U 
UG  4t4/U 
UO  4tS/U 
UO  4t4/U 
UO  4tt/0 
UO  S03/U 
MX  S04 
UO  S04/U 
UO  S05/U 
UO  S04/U 
UO  S07/U 
UO  SI4A/U 
UO  SI  t/u 
UO  S34/U 
UO  S30/U 
UO  331 /U 
UC  S32/U 
UO  S33/U 
UC  SM/U 
MX  S3t/U 
UG  S4I/U 
MX  S43/U 
MX  SS4/U 
UG  SS7/U 
MX  S44/U 
UO  S44/U 
UO  S4S/U 
UG  S44/U 
UO  S47/U 
UO  SM/U 
UO  S4t/U 
UC  S70/U 
UG  S71/U 
UO  S73/U 
UC  St4/U 
UO  Stt/U 
UO  St3/U 
UO  402/U 
UO  403/U 
UC  42S/U 
UO  424/U 
UO  437/U 
UO  42t/U 
UO  42t/U 
UC  431 /U 
UO  433/U 
UO  434/U 
UO  43S/U 
UO  4M/U 
UO  442/U 
UO  443/U 
UO  701 /U 
UO  703/U 
UC  703/U 
UC  704/U 
UO  70S/U 
UO  704/U 
UG  707/U 
UO  70t/U 
UC  70t/U 
UC  7ie/u 
UG  7n/U 
MX  tn/u 
UO  t23/U 
UO  t3l/U 
UO  t32/U 


UO  3lt/U 
UC  230/U 
UG  223/U 
UO  223/U 
UO  324/U 
UC  231 /U 
UO  333/U 
UO  334/U 
UO  23S/U 
UO  3M/U 
UO  337/U 
UO  240/U 
UC  241 /U 
UO  243/U 
UC  343/U 
UC  244/U 
UO  34S/U 
UO  344/U 
UO  34t/U 
UC  3S0/U 
UO  2SI/U 
UC  2S3/U 
UO  2S3A/U 
UO  2S4A/U 
UC  2SS/U 
UO  2S4/U 
UO  3S7/U 
UO  2St/U 
UG  340/U 
UC  340A/U 
UC  241/U 
UO  342/U 
UC  344/U 
UC  24t/U 
UC  370/U 
UO  371 /U 
UO  273/U 
UC  273/U 
UO  274/U 
UO  27S/U 
UC  a74/U 
UO  37tA/U 
UC  2t4/U 
UC  2t7/U 
UC  3tO/U 
UO  2tl/U 
UC  3t4/U 
UC  2tt/U 
UO  3M/U 
UC  30t/U 
UO  333/U 
UG  323/U 
UO  334/U 
UG  33S/U 
UC  347/U 
UO  34a/U 
UO  34t/U 
UO  3S0/U 
UO  3S2/U 
UO  3S3A/U 
UC  341 /U 
UO  400/U 
UC  403/U 
MT  413 
UO  413/U 
UC  414/U 
UO  4lt/U 
UO  421 /U 
UO  422/U 
UO  433/U 
UO  447/U 
UO  47a/U 
UO  47t/U 


COAXIAL  CABLE 
CONNSaORS 


Jm  N«.  0M<rl»ll««  tt  ttt 

SO  23t  afcarTACiE  $.40  tat  sm 

PI  23t  PlUC  .so  .4t  .43 

UO  174/U  AOAPTEB  .13  .11  .10 

UG  I7S/U  ADAPTEE  .13  .11  .10 

PI  3StA  PlUC  .40  .33  .30 

UO  203/U  PlUC  .43  .40  .33 

aiCEPTAClE  .73  .70  .43 

UC  )04/U  HOOD  .13  .14  .13 

NOOO  .30  .It  .14 

UO  177/U  NOOO  .34  .33  .30 

CAP  a  CHAIN  .30  .48  .43 

CAP  a  CHAIN  .33  31  .30 

M3Sa  TCONNECTOa  I.SO  1.33  1.13 

M  33t  AOAPTEB  .33  .30  .  33 

M  33tA  AOAPTEB  .tO  .73  .43 

PI  234  JUNaiON  .73  .70  .43 

PI  374  PEEOTHBU  1.33  1.30  I.IO 

UC  102/U  TWIN  PlUC  .to  .73  .70 

UC  103/U  BKEPTACIE  .tO  .73  .70 

UO  104/U  AOAPTEB  1.33  1.13  1.00 

UG  103/U  JUNCTION  1.30  1.40  1.30 

UG  1t4/U  TCONNECTOB  1.43  1.30  1.40 

PI  373  FEED  THBU  3.00  1 .80  1 .73 

PlTtS  PlUC  3.33  3.13  3.00 

SO  343  BECEPTACIE  1.43  1.33  1  30 


TIME  ELECTRONIC  SALES 


368  BROADWAY  NEW  YORK  13,  N.  Y.  BArcloy  7-3922 


Pric*  p«f 

Plica  pai 

1000  ft. 

Trp» 

1000  ft 

tiao.oo 

BC  34/U 

$330.00 

373.00 

BO  3S/U 

tso.oo 

173.00 

BO  2t/U 

lao.oo 

40.00 

to  41/U 

330.00 

ts.oo 

BO  4a/u 

310.00 

173.00 

BO  54/U 

30.00 

333.00 

BO  S4A/U 

40.00 

373.00 

BO  53/U 

100.00 

300.00 

to  37/U 

133.00 

ts.oo 

BC  57A/U 

400.00 

1  140.00 

BC  M/U 

40.00 

190.00 

BO  StA/U 

43.00 

300.00 

BC  StC/U 

73.00 

1  330.00 

BC  St/U 

33.00 

390.00 

BO  3tA/U 

93.00 

1  330.00 

BC  43/U 

43.00 

300.00 

BC  43/U 

130.00 

300.00 

BO  438/U 

300.00 

1  700.00 

BO  4S/U 

730.00 

430.00 

BO  71/U 

130.00 

830.00 

BC  74/U 

330.00 

1  1330.00 

BC  74A/U 

473.00 

1100.00 

BO  77/U 

to.oo 

330.00 

BC  78/U 

ao.oo 

130.00 

BC  7t/U 

330.00 

1  340.00 

to  t3/U 

330.00 

330.00 

BO  t7A/U 

3990.00 

300.00 

to  tt/U 

340.00 

1  400.00 

BO  loa/u 

90.00 

373.00 

BC  1II/U 

390.00 

400.00 

BO  114/U 

170.00 

400.00 

BO  122/U 

to.oo 

400.00 

BC  I3S/U 

300.00 

400  00 

BC  130/U 

340.00 

30.00 

to  ni/u 

330.00 

396 
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Phofogfophtc  D>vii<on 
COMPUTE  LINE  OF  AERIAl 
CAMERAS,  LABORATORY.  A 
SPECIALIZED  PHOTOGRAPHIC 
RECORDING  EQUIPMENT.  S^n 
l9f  A.ftraft  D.va'on  COMPLETE 
LINE  OF  AIRCRAFT  INSTRU¬ 
MENTS  A  ACCESSORIES 


H  kai  t*  riglitl . . .  wImm  it'*  fr*iii  S«iiil«r.  S«iMl«r  I* 

•f  th«  iM^iKt  iv^pliart  mt  ^•*i*l*ii  t**t  t«  tiM 

•ircraft  lariastry.  Samlar  is  ■  racasnisall  aati  mppfvm4 
saarca  at  tvpply  tar  aiaay  tarsifa  aad  U.S.  Oavaraaiaat 
a^aasia*.  / 


ASSOCIATED  INDUSTRIES,  INC 

PROTORRAHIK  ILKTRORK  MRCIAFT 

S730  WikMra  Mvrf.  MSS  Taja(i«a  Ava.  i  I  ••it  Vaatura  Mni. 
Las  Aafaias  M,  Nartii  HMywaed,  Narth  Hoily waad, 

CaMaraia  CaKfaraia  CaUforaia 


Direction  Finding  Equipment 


A  Mmi-port«bl^  r*dlo  dlrw- 
Uon  flnd^  umlnc  IT-Adeock  tjpf 
antenna  nyNtcni  for  ground  iCa- 
Uon  operation.  Inatantaoeou!« 
vlmal  hearing  Indlcatloni  are 
glren  on  the  fart  of  a  5*  cathode 
ray  tube  with  an  lllumlnatetl 
3B0  degree  aitniuth  wale  pro¬ 
jected  In  the  same  plane.  The 
Indicator  Inutrument  la  equippetl 
with  a  motor  driven  gonlometei 
and  bearings  may  be  read  di¬ 
rectly  without  any  mental  cal¬ 
culation. 

An  extrenwly  eflidHit  unit  for 
the  location  of  gun  InietalUtionH; 
radio  vtatlon'*  and  portable 
transmitting  equipment.  By  the 
use  of  a  dual  installation  autl 
placing  the  units  to  diverae  lo¬ 
cations.  the  signal  is  received 
on  the  two  separate  Indicators 
and  the  exact  point  of  con¬ 
vergence  can  be  readily  and 
accurately  calculated. 

Illustrated  herewith  are  the 
radio  recelTing  and  control 
equipment  as  well  aa  the  bear¬ 
ing  indicator  with  goniometeT. 


RTII/ARCI  Trans/cslvtr 
10  A  20  Chasn*! 
AN/ARCl  TroH«/c*iv*r 
SCR  7IK  AbMiyt* 
Dodar  Altim«t«r 
AN/ARNS  ILS 
S  A  A  ChwMl 
RC-101  ILS 

T47A/ART1S  Tronunitttr 
■CS4S  Supcfhit.  RKtivsr 
RS/ARN7  Radis  Ceoifau 
SCRS22  TroM/csivsf 
RTA  1R  Tra««/c*ivtf 
MN42A  Radio  Compau 
CRTS3  Doal  CbaaiMl 
tnMfgtncy  Tioiiiaiitttr 


Hacks,  roatrni  poiH.I.  TelrphoiM  psnrl,  Bc»rtn*  Indlrslnt 
with  fonlonirtrr.  B»r»l»»r.  Junction  boxra.  Phue  ln™rt»r». 
Anicnnkm.  TariK  tranunltlrr,  Conncctln*  rab^,  I’owcr 
cord*,  ‘^aiumlatilon  llnca.  and  OsaoUna  drlwii  Motor  uan* 
crator. 

Althoush  the  comptrtr  ajriUni  oontalna  a  ctmrtd^Wr 
amount  of  cqiilpmrnt.  It  la  M  dratmcd  to  b*  rsaly  dla- 
inantlod  and  packed  ao  that  no  unit  wHgbs  In  excraa  or 
500  pounds  with  the  excaptloii  oT  the  motor  genaratora. 
Frtomacy — l.t  to  M  maa. 

Tuba  Camplaaiaat — 2  RF  and  2  IF  Stataa. 

Pawtr— IIS  Vatt  SO  Cycia— Sinfla  Phaaa. 


MN24C 

MN20E 

AT4/ARNI 


BORESIGHT  KITS 

•  To  hore.sight  free  end  fixed  .30*C4L,  .SO-CeL,  10  nun. 

guns. 

•  For  bore^igbtlng  from  beech  or  mussle. 

•  Includes  mussle  end  breech  sights,  edepters.  extension 

end  right  eogle  tubes. 

•  For  precise  opticel  ellgnment  end  leboretory  use. 

MARK  I  -Bell  A  lloweU.  TYPE  M—Bell  A  Howell. 
TYPE  J2 -  Amerlceo  Hcientific.  AN-l~Bell  ^  Howell 
For  ellsning  epical  exis  of  enmert  end  gun  sight  on  10mm. 
UHAI*  t'eoiera.  MARK  M  -Model  (F— Western  Union. 
Rlectricelly  operated  using  Type  SC  light  source.  An  ex¬ 
cellent  Uhuretory  instrument  end  precision  opticel  collima¬ 
tor. 


OSCILLOGRAPH 
RECORDING  EQUIPMENT 

For  pbotocraphic  racordln*  of  oaclllotrapha.  For  automatic 
darcloiiliis  of  oarlllocrapb  papar. 

8T.  GEORGE  RECORDING  CAMERA— Orlitnally  daaltna,! 
for  uia  with  AI*<2-7  radar.  An  almtrtrally  oparatad  .t.tmm 
automatic  racordln*  camara  coroplata  with  control  panala. 
DEVELOPING  OUTFITS — Tha  followln*  ara  alactrlcallr 
oparatad  and  complataly  automatic.  Thay  Includa  (aara<t 
motor  drlta.,  thraa  •tainlam  ataal  tanka  knd  daralopini 
raala.  Exrallaat  for  daralopln*  altbar  dim  or  papar. 

Typa  B-5— a'/i'  I  2ar  Madal  K— r  a  71' 

Typa  B-4— 4>/i'  i  204'  Typa  K-TO— 4'/.'  x  SO* 


Aircraft  and  Communications  Inverter. 

MG-149F  iMvarter — Holtsar  Cabot 

Inpot:  2SV  DC— M  Amp. 

Output:  2SV  400  Cyeia— 400  V.  Ama _ llntlt  Pham 

IIS  V  400  Cycl»-7M  V.  Amp.—  .. 

Mafia  Pham  .  toS.OO 

MG-149H  iRvartor — Holtsor  Cabot 

laput:  2SV— OC— 44  Amp. 

Output:  28V— 400  eyala  280  V.  Amp.— Mafia  Pham 

II5V400  C^a  SCO  V.  Amp.—  ox  aw  aa 

Motto  PliM  . ' .  $145.00 

MG-153F  iRvortor — Holtsor  Cabot 

Input:  20V — OC — 52  Amp. 

Output:  2SV— 400  Cycia— 2S0  V.  Amp.— Mntto  Phaaa 

IISV— 400  Cycto— 750  V.  Amp.—  wiawaa 

Thraa  Pham  . ' .  $125.00 

94-32270A  lavortor — Lolond  #10285 

Input:  27V— OC— 00  Amp. 

Output:  2fV— 400  apeto  50  V.  Amp.  Mofto  Phaaa 

IISV— 400  eyeto  750  V.  Amp. —  waa  aa 

Thraa  Phaaa . ' .  $90.00 

PU-7  iRverter — Winchorgor 

Input:  28V  OC— ISO  Amp. 

Output:  IISV— 400  cycia— 2500  V.  Amp.—  w.aa  aa 

Motto  Phaaa  .  $100.00 


MagBBtron  and 
Spaeial  Purpose 
TUBES 


PU-16  iRvortor — WiRchargar 

Input:  2tV  DC— tO  Amp. 

Output:  IISV— 400  ayato—t.S  Amp.—  w< 

Mntto  Phtta  .  $' 

10563  Invortor — LaloRd 

Intut:  2t>,V  DC—  12  Amt. 

Outtut:  MSV— 400  eyeto— lit  V  Am*.—  w. 

Three  Pheee . # 

PE>206  iRvortor — Loland 

Intut:  2tV  OC— »  Am*. 

Output:  500V— 500  eyeto— 500  V.  Am*.— Mntia  Phtaa 
MV— 000  cycia— 500  V.  Amp.—  w 

Mntto  Phtta  .  S 

PE-218  iRvortar — Loland — Winctiargoi 
Gan.  Electric 

Intut:  20V  OC— 92  Am*. 

Outtut:  IMV— 3M/t0t  eyato— 1500  V  Amp  —  a 

Oiefie  Pheee  .  #' 

778-8  Invortor — Bandis 

Input:  24V  OC— 250  V  Amp. 

Output:  25V  400  eyeto— SO  V.  Amp.— Mntto  Phnac 

IIS  V--^  eyala— eOV  Amp.-  a 

Mntto  Phtta  .  P 


RMS... 
MAS  .. 
Xtf 
4Cft  .. 

4Jt1 . . . 
4JS0... 
4JSt... 
700C  .. 
7000  . 
700FV 
7t3AI. 
7tSA.  . 
...  t4S 


PHONE 

COLLECT 


if  you  hove  any  *t  Hto  follow- 
ino:  TSr  TS12,  TSI3,  TS33, 
THS,  TS45,  TS62,  TS1I7, 

ni20,  TS144,  T3147,  TSI4S, 
TSI55,  TS174,  TSI/5,  T$23». 
TS25I,  TS26S,  TS37S;  1-100, 
1-112,  1-201;  TSX4SE;  AN/ 
ARC3;  1-IS2C;  APN9:  ■C7IK. 
Stmltr  pays  TOP  BUCK  for  oil 
tkctionic  tquipmtnt.  WRITE 
IN. 


On*  only  .  .  .  lint  rpltasodl 

RT178/ARC27 

1750  Channel,  manulacturad  by  Cal. 
lint,  cryatal  eantrellad,  COCAfI 
22t-40tMat..  24  V..  D.C.  VAaVU 
Prospactiye  purchoMr  mutt  hov* 
U.  S.  govarnnMut  cltorooc*. 


AN/ARC  12 


$1450 


•tmtor  hat  ana  *f  the  meat  enmtiata 
and  axtonthm  atnefca  nf  Etoetrtnic  Teat 
Etultmant.  Whit  an  ynur  rapuire- 
manta? 


MSSOCIATiD  INDUSTRIiS,  Int. 


6855  Tufunga  Ave.*  North  Hollywood*  Calif. 


Pfione:  STonloy  7-5458 


m 


SEARCHLIGHT  SECTION 


QUARTZ  CRYSTALS 

^  NEW  LISTING 

Mad«  from  Iko  finost  Bratilmn  Quorts.  Will  provido  o  high  doproo  of  ocfivify  and  frequency  ttabilify.  All 
letted  and  marked  by  the  manufacturer  to  o  very  dote  toleronce.  In  the  frequenciet  outlined  below  the 
cryttolt  itemised  under  the  heeding  ''From  It  To"  ore  mottly  in  proprettive  frequenciet  between  the  limitt  thown 
(ot  for  cxomple:  "From  3300  to  3377/'  ore  at  followt:  3300KC,  3301 KC,  3302KC— ,  3377KC.)  are  of  limited 
quantitiet  in  eoch  frequency.  Those  listed  singly  are  in  quantities  of  50  or  more. 

_  I  CR  1A/AR  or  FT241  I  XL5  Duol  I  FT241A 


frong  centtri  W*,  Prong  die.  3/32“ 
Price  fl.lS  #e.  (25  for  $25.00) 


MM  tIM 

iltl 
4M 


TIM  Ml* 

rcn.l  »••• 
IMIf 
:  tlMt 
irm 
12tM 
12M3 
1IM4 
isrir 
tJlM 
13111 
TTM  llStl 
1|«M 
llMt 


CR  1A/AR  or  FT241 

Prong  spocing  Prong  die. 

Price  70d  eo.  12  ter  $9.00 
rnoM  TO  rnoM  t 

In  no 

in  no 

Mil  rrii 

l«U  T«M 

41M  771$ 

42tl  774$ 

4$M  4174  77M 

47$$  77$$ 

$$1$  itM  777$ 

$lii  .  777$ 

$11$  list  :  777$ 

$lt$  IlM  77M 


3  prongs  h"  » 
1  19/32“  prong 
die. 

Price  $1.95  eo. 


241$  e  177$ 
Ills  e  lut 
i$$$  Sitiii 


XL5  Single 
3  prongs  Vi"  * 
1  19/32“  prong 
die. 

Price  $1.35  eo. 


EDLIE  ELECTRONICS.  Inc 


FT241A 
SPiCIAL  TYPE  WE. 

Prong  spacing  1"  CTS. 

Prong  Sixt  dio. 

These  ore  in  successive  steps  ot  .1 
MC  variation  from  20.0  MC 
to  27.9  MC 

Suitable  for  low  frequency  purposes 
(1/54  of  Stated  Values) 

Pricg$1.15  eo. 


UNASSEMBLED  CRYSTALS 

consists  of  quortx  crystal  plates 
made  for  FT243  holders.  Furnished 
complete  with  holders,  electrodes, 
springs  and  all  hardware. 

Price  .29  eo. 

Crystal  plates  available  in  the  fol¬ 
lowing  frequencies; — 


1 54  Greenwich  Street, 
New  York,  N.  Y. 

Telephone  DIgby  9-3143 


IVEW-GIJARAIVTEEU  METERS 


ThU  (mil  n  pnrtUl  Unf- 
luf.  W«  $l$o  $t<K':k  n  widf 
TftiiHy  of  idiunti.  tr4n» 
formfri  Olid  nmltlpIlprM 

230  Canal  Street 


MARITIME  SWITCHBOARD  eritlnel  cartons  and  are 

INSTRUMENTS— ACCESSORIES 

worth  4-t217  Nn.  York  City 

New  York  13,  New  York 


IMMEDIATE  DELIVERY 

COAXIAL  CONNECTORS 


WRITE,  WIRE  OR  PHONE  FOR  LIST 


^**3^3®°“  GRIFFITH  M.  MORGAN  &  CO.  '  CH  I^M°2iS,‘  all'' 


ATTENTION 
ONE  EACH  SPECIALS 

Panoramic  Adaptor 

Modal  AN/APA-10.  For  115  wolt  400 
cyclo  oporatlon.  Eaaily  coneortod  to 
115  volt  60  cyclo  by  Iranoionnor  chongo. 
Special  Price . $175.00 

Du  Mont  AR  Range  Unit 

An  ideal  Radar  Laboratory  or  TV 
Laborotory  ocopo  for  obeorwotion  abort 
timo  duration  pulsoa.  Comploto  doocrip- 
tion  in  MIT  Radiation  Lob.  Soriea  Vol. 
20.  Special  Price . $600.00 

Call  ARmory  4-8989 

Electro  Devices,  Inc. 

4-6  Godwin  Ave.  Poforson,  N.  J, 


8EL8YNS 

2JIHI  QE  Olff.  New . I 

C7l2a  1 15V  60Cy  Bendix  Trans .  I 

C78245  IISV  MCy  BandIx  Dl« . I 

MICR0.8W  ACRO  NEW 

TC  I  A  or  TC  78L  8P8T  NC . I 

LOW  PRE88URE  GAUBE  U.  8. 

28  Ounea  2.5  laeh  Naw .  I 

GARFIELD  INDUSTRIES 

IMI5  8a.  Hifhland  Ava.  Tal.  Dl 

Clevaland  25.  Ohio 


DYNAMOTORS 

From  our  inventory.  New,  origieol  ceetainers, 
■D-77;  DM-21;  DM-S2;  DM-S4;  DY-22;  PE^ 
aad  others.  Substoatiol  quantities.  Also  Jobe 
Otter  Co.  froctioool  horse^wer  meters. 

LINE  HARDWARE  CO. 

ISIS  N.  2«th  St.  Phlln.  21,  Pn. 


Januarr,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


MILITARY 

ELECTRONICS 


6£ki  OF  THE  Surplus 


ATR-13  TRANSCEIVER 

Dmuwitnr  pownvd,  dtlMr  14  or  U  Y.  Shook 
mountmt.  remotplT  contrcUod,  troiuoelror. 
Tunsbio  rpcrtrrr.  ronce  IM-160  M.C.,  4-ctuin- 
nrl  coAtol  cuntruUod  VBY  troosmittor,  built* 
In  proTlatanH  for  oninl.  Wciobt,  comoleto  with 

crjwoi.  ■  $245.00 


TRANSCEIVER— MODEL  52 

SW.  l-way,  I-channol  radio  tranmlttar-raealr- 


DuMoat  U4>A  OaoiUoaooiM  TSIS9 

1-77  Hickok  Tuba  Chtckar  TS-1S9/TPX 

1-MO  FM  Sioaal  (ianarator  TSI79/ARN 

RPC  Modal  644  MulUaMtar  TS-I7VVR 

llawlelt  Packard  MO-C  TS-174/UR 

1-190  rS*7/T8M  TSnSAJR 

BC-6M  TS-U  TSltVUP 

BC-12Sk  TSM/AP  TS104A/AP 

lE-M  TS-U/AP  TSM4/AP 

I-9S  TSSO/AP  TS-21t 

1-96-A  TS-4SA/APM  3  TSMl 

I-IM  TS-S9/AP.N  TS3IIA/UP 

I-130A  r361/AP  TSS33/UP 

MS9  rsoS/AP  1-14* 

I-I4S  Tb*9  TS-340/U 

1-212  rS92  boonlon  Mod- 

1-222  rsiUO/AP  70B  Sio-  Gaa. 

TS-IA/AP  ri4-102  Boontoa  Typa 

TbIOA/APN  TSIll/CP  l02P!lic.awL 

TSI2/AP  TS-llt/AP  LAUSio.  Uaa. 

Tai«/APN  Tbit*  LAE-2 

TSI9/APQ  TS127/U  LAVOIE  Piaa. 

TS-lt/APN  TSISI  Malar:  t*»- 

TS24A/ARR-2  TS-I4I/UP  *00  Mt. 


APT-1 

APT-t 

APT-4 

Mark  1* 

MD4/AP82 

MDS/APS3 

MD21AIPN2 

MD30/APQI3 


RC-lt4IFF 

RC-214 

RC-224 

RC-M* 

RTIVAPSIS 

T-OS/APT-S 


APR-S 
APS-4  Naw. 

Coaplalp 
APS-6  Naw. 

Com  Plata 
APT-l 


HS-M 

HS-SO 

HS-S3 


PORTABLE  RADAR 

Slodf*!  SQ.  12  rm.  Us*^  on  BtnaU  shlpt.  Has 
1*1^1  milicator.  Max.  rmngr  20  mllot.  1  ICw.  out* 
put.  OiN*rat«*s  frum  HO  V.\C.  60  cp«.  P.V.n. 


TRANSTAT 

11*5  KVA.'M/OO  eyelet,  i'ommutttor  rtn 
0*115  V.  Max.  100  trap.  Uoud  cuad...$l28. 


AN /ART-1 3  PARTS 

Part  #  Itam 

Traaamillar  T-47A/ART-I3 

M49I6  Baroaaatric  Switch 

t*S037  4-Pila  Caraiaic-  Variabla  Cap. 

K7090443  *-Pila  C-araiaie.  Variabla  Cap. 

t*4t03  4  Canlralap-Tfpa  U3-00S  Ca» 

IPS* — •  AaaoMblT 
Antaana  l.aiadiao  Clj-2S 


RECEIVERS — TRANSMITTERS 

AHC-I  PE-I2SAX  RTA/IB 

ARC-1  R-9/APIS-4  SCR-St2 

n-VAMR-2  BC-731-l>  TA2J  24 

II>-*/AI>N-4  R-37/ARN  H-*9/ARN 

MP-l*Hi  BC-70AA-AM-C  R-t/ARR-l 


RA-52  RECTIFIER 

Tranatat  omtrullrd  to  produca  tilth  roltata  IM' 
from  110  V.\('  no  rjirlf  aourco.  Up  to  11.800 
VUC  M  80  W.  .Matarad  hl(h  roltafa  10-18- 
KV>  and  currant  (Ili-lO  3IA|.  SKVI - 874.84 


SUPREME  TEST  EQUIPMENT 

Modal  600  Tube  and  Sat  Taetar . 189.50 

Uwlal  016  Tuba  and  Battarj  Teater...,  69.50 


GAS  ENGINE  POWER  SUPPLY 

m  Kw.  110  V.  60  cpR.  Complete  its  eoflne 
power  supply.  New.  with  sptre  ports.  P.U.K. 


FLUX  METER 

For  measuring  flux  deoiiity  between  magnet 
polce.  Has  two  meters  in  series  with  a  jKJten* 
tiometer  and  battery  for  power  supply.  Rmch: 
500*4000  (lauas  in  3  scales,  ii^ulres  1  battery 
which  mounts  in  caw.  .NEW . I37.M 


GOVERNMENTS  AIRLINES  4 
INDUSTRIALS! 

Send  for  FREt  Cafoloaiio  No.  112 
for  complofo  lift  of  Milifory,  Induf- 
frial  and  Aviation  EloctronUt. 

WE  HAVE  THE  LARGEST  INVEN¬ 
TORY  OF  SUCH  EQUIPMENT  IN 
THE  UNITED  STATES. 


EQUIPMENT  WANTED! 

To  moot  fovornmont  and  Industrial 
order*  wo  urgontly  nood  oil  typo*  of 
now  and  uaod  Tost  Equipmont, 
Radar,  Rocolvort,  and  Tronsmlttors. 
WE  PAY  HIGHEST  PRICES.  Toll 
us  whot  you  hov*. 


WORTH  5  TIMES  THE  PRICE! 

REMOTE  CONTROL  UNIT 


ELECTRONIC  THYRATRON  THERMOSTAT  CONTROL 
THAT  USES  A  PLATE  CIRCUIT  TRIGGER  RELAY! 


4  AIRCRAFT— MARINE— 
^  INDUSTRIAL  BUYERS 

^  We  carry  huge,  complete  line  of  new 
^  and  used  electronic  equipment — 
^  Radar,  Test  Sets,  Transmitters,  Re- 
^  ceivers,  Hi-Voltage  Condensers, 
Meters,  Motors — and  hundreds  of 
other  items.  See  our  ad  Nov '52 
^  Electronics.  Call,  cable,  write  or 
"W  phone  your  exact  needs.  REMEM- 
BER:  We  pay  top  dollar  tor  new  ond 
V  used  radio  gear! 

'A'  COLUMBIA 

ir  ELECTRONICS  SALES 

7  S22  S.  Son  Pedro  St., 


A  torriiie  valuo!  ...  an  oloctronic  unit  that  not  obIt  cob 
bo  chanqod  ovor  to  sonro  many  purpoto*  but  it  loadod  srilb 
Toluablo  atondard  part*  (lor  aayoao  who  rocoqnlxos  aa 
oulstaadiaq  buy  aad  waaU  to  buy  it  tor  tbo  part*  aloao). 

Tho  relay  aloao  U  worth  tbo  price  wro'ro  aakiaq  lor  the 
oatiro  uait  .  .  .  chock  tho  list  bolew: 

- 1  DON'T  PASS  UP  THIS  OPPORTUNITY  FOR  ONLY 

®  I  1— 115V— *.SV  niaoMal  Tt«iu- 

formar 

1— 8.P.&T.  ScoiIUt*  rUU  BcUy 

6 —  Carbon  Raatoora 

7—  Wirt  Wound  Raaljton 
1— 8.P.AT.  Bwltcb 
4— Paper  Tubular  Coadaoawt 


COMPLETE 
WITH  CABINET 


1 — Rlactrolytle  Condanaar 

1 — PotanUoinatar 

PlaMlc  Cablaat — 54i  x  5  i  214 

S— Tuba  BockaU 

Pilot  Lamp.  Dial  Atwmbly 

Knoba,  Faat  A  Aaaortad  lldwa 

Hchamatlo  Dlacram 


PRODUCTION 

RUNS 

AVAILABLE 


- 

ml 

•- 

L 

— 

-  ■ 
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SEARCH  RECEIVER— ARD-2  t 

Fr«4«M«cy  rang*  N  t*  SOOP  Met. 

Mmmum  V  •Iqaeda  ireoi  M  to  3000  Met 
end  pulte  ratot  iron  90  to  3000  crclat. 

Tke  AXD4  een  be  need  at  a  DireettoB  Finder 
to  leeote  tifnalt,  or  at  a  irequeacy  neler. 
br  VISUAL  end  AUBAL  indicatort,  pro* 
Tide  OrlgbiallT  detigaed  end  uted  by 
USlf  edreredt.  Ideally  tuiled  lor  mUiteoy, 
laboratory  and  general  purpote  ute, 

Equipateal  eontltta  of  the  tollowiag: 

Aatoaaa  DetoetorOCD-SOArH— Hat  Toriable 
length  aatonaaB,  diode  detector  and  tUrer 
plated  tuning  ttnb  with  codibrated  tceile. 

AMFLlFlEh  OID40ADC — hot  three  ttoge 
polte  empUfier,  a  trigger  circuit,  a  pulte 
rerte  counter  circuit  end  audio  cmpUfler, 
Tituol  tlgned  iadicertor.  rectifier  power 
cupply  which  la  operotiTc  on  119  Voltt  AC 
90  to  2400  eyelet  current,  regulated. 

Teet  OSC1LLATOBO(D40ABG— Hot  eority 
iregueney  ei  400  eyelet  with  aelecUoa  oi 
tour  pulte  repetiticn  ratot. 

AU  CABLES  AlfD  nTTDiaS,  ACCE8SOBIES 
AHD  SHOCK  MOUHTED  BACK  tor  inunedi- 
ato  laataUatton,  plua  two  Tedtaicai  Men- 
uala. 

SFABE  PABTS  Steel  cheat  iacludea  aporaa 
for  eompoBonta  and  two  extra  aett  ot 
tpore  tubet. 

Ouaraateed  NEW 

All  the  oboTe  in  original  export  packed 
Wt.j  113.1ba 

Price  Mch _  $27500 

EQUIPMENT  SPARE  PARTS 

We  eon  ahtp  from  ttock  all  the  important 
aparet  tor  the  tollowiag: 

SCB400  Wallde  Talkie  4 


SCB.939  Handy  Talkie 
SCB409  (B&992  4  993) 

SCB-211  (BC-221  Freq.  Meter) 

SCB409.  9U,  909.  919  Serlea 
TCS— US  Nary  Troaamltter  4  BeceiTor  and 
moay  ofiMra,  la  letter  quoatitiee.  Bemeata 
for  quotofiona  immediately  onawered. 


TRANSMITTERS 

Weatern  Electric,  Type  34-A  Carrier  Shift 
C.W.  Tranamittor  lor  220  V.  AC.  Output 
390  watta  medium  freq.  New. 

Federal  Tel  4  TeL  80-399  Badio  Boage,  190- 
990  kc  390  watta  output,  C.W»  from 
110/220  VAC.  New. 

Weatiaghouae  US  Nary  Type  TDE  300  to 
19,100  kca  129  watta  conaerrotiTe,  CW  oad 
leat  oa  phone,  ia  moat  input  Toltogea. 
M.O.  controlled. 

B.CJI.  US  Nary  Type  TCB  Badiotelephone 
9  cryatol  choaaela,  129  watta  output,  2000- 
3000  Ima  high  lerel  modulation.  110/220 
VAC  input. 

BC-329  400  watt  CW,  leaa  oa  phono. 

Many  othera  in  tingle  Iota  in  ail  power 
outputa. 


GUARANTEE: 

Our  equipmant  carrier  with  it  an  unquali- 
tied  guarantee  ef  ratirfaction  to  the 
user. 

Inquiries  ter  materiel  ether  than  those 
briefly  listed  here  are  welcome.  We 
offer  and  tell  only  materiel  owned 
by  us. 

Export  pocking  facilities  on  the  premiset 
to  expedite  test  quotations  overseas. 


RADIO  TELEPHONE 
COMBINATIONS 

Sendix  70  watt  Traaamitter  end  Becetrer. 
coToriag  low  oad  high  frequeaciae,  eoait- 
tioB  A-1  4  A-3.  complete  and  now  with 
spore  porta.  24/29  V  DC  input. 


#AS-1C  PERSONAL  PLANE 
TRANSMITTER  A 
POWER  SUPPLY 

General  Electric  compact  12  watt  oatput 
'phone  only,  with  3109  KU  crystal. 
Includes  4V4  Xtal  OSC,  2  4V4  B  F 
Amp.,  2  9V4  Modulators,  CHid  2  4x9 
Rectifiers.  12  V  DC  (wHh  vibrator) 
Input,  with  coble.  Measures  tong: 
wide  and  AVx"  high.  New 

eoch  $99.50 


B.CJl.  Model  AVT-112A  Troast  10  wott  out¬ 
put  AVB-20A  Beevr:  AVA-llSA  power 
supply.  In  three  compoct  units  for  either 
9  or  12  Tolto  DC  input,  2300  kca  to  9300 
kca  phone  or  CW,  complete  with  aataBaa, 
mike,  key  and  cobles.  New,  lose  Ztals. 

MICROPHONE.  WESTERN  ELECTRIC 

(#1 120-DA),  high  quality,  siagle  button 
press-to-talk  upright  telephone  stand  type 
new,  individually  boxed  srith  cord  ond 
W.E.  Swbd  plug  similar  to  PL-99.  Perfect 
tor  oirport,  poUca  commercial  radiotele¬ 
phone  installations.  New,  Each . 99.50 


TWX— NY 1—2223 
Coble — Communidev,  N.  Y. 
Tel.  ADirondock  4-6174 


COMMUNICATION  DEVICES  CO. 

J331  TWELFTH  AVENUE  NEW  YORK  27,  N.  Y. 


AVIATION  ELECTRONIC  EQUIPMENT 

All  gquipment  tested  in  our  shops  ond  guaranteed  ready  for  installation  in  aircraft. 
Complete  reconditioning  facilities  for  all  Electronic  Equipment. 

"Spocialiting  in  Inttallationt  ot  the  Highest  Quality" 

MATERIAL  IN  STOCK  READY  FOR  IMMEDIATE  SHIPMENT 


T1A  Bembsight  Sets,  Complete  with  Computers  and  Fittings. 

New  . $195.00  Set 

SCR-522  A  or  AM.  Installations  Complete.  Reconditioned. 

Guaranteed .  125.00  ea. 

SCR-1B3.  Instollations  Complete.  New .  45.00  ea. 

RT22/APX1  Transceiver.  New .  49.50  ea. 

AVR7-HLN  Receivers.  New .  55.00  eo. 

IE-34  Test  Sets.  New .  39.50  ea. 

FT220A-SCR  274  N  Rock.  New .  1.60  ea. 

BC-221  Frequency  Meters.  Reconditioned.  Guaranteed .  84.50  ea. 

ART-1 3/T47  A  Transmitters.  Reconditioned.  Guaranteed .  P.U.R. 

DY-17  Dynamotors.  Reconditioned.  Guaranteed .  P.U.R. 

DY-12  Dynamotors.  Reconditioned.  Guaranteed .  P.U.R. 

fnquiriet  given  prompt  ettentien — Eerfy  doihroriet 

SPECIALS!! 

too— HB-7  Headbands.  Useable . $  .80  ea. 

31 — ARB  Spare  Parts  Kits.  New  Sealed .  12.50  ea. 

175— ARC-1  Autotune  Sections  less  Knobs.  New .  1.95  ea. 

6— BG  Radar  Spare  Parts  Kits  (450  lbs.).  New .  50.00  ea. 

94— PE-94  Dynamotors.  Some  New.  All  Good .  1.15  ea. 

8000  ft. — KG-8U  Coaxial  Cable.  New . 11*/3  ft. 


JAMES  S.  SPIVEY  COMPANY 

1406  G.  ST.  N.W.  -  Tel.  STerling  3-2275  -  WASHINGTON,  D.  C. 

“Buyers  ef  Surplus  Aviation  ftoctroefc  Materials" 

—  MANUFACTURERS  Mnd  us  your  fermiMtioe  inventory  — 

—  SCHOOLS,  COLLEGES  lend  as  o  Hit  of  electronic  items  surplus  to  your  operation  — 


MOVED 

TO  A  BIGGER  &  BETTER 
WAREHOUSE 
PILED  HIGH  WITH 

HARD-TO-FIND 
PARTS  &  EQUIP! 

Just  a  partial  list  of  our 
present  ttock: 

o  IC-34S  •  BC-342  •  ART-13 
o  ARC-3  •  APN-9  o  LM 

•  BC221  •  BC-611 

•  VARIOUS  TEST  EQUIPMENT 

NEW  EXPORT  DIVISION 
FOR  ALL  FOREIGN  ORDERS 
Prompt  attention  to  all 
inquiritt — oil  longuoget! 

Attni  Schools,  Labs,  Momsl 

WE  PAY  MORE 

FOR  RADIO  FARTS  4  EQUIPMENT 

Caab  la  aa  year  anralns  enniament 
w  wVH  trad#  fw  maiallilaa  yaa  ranlly 
Wrtta  tadayl 

NtW  ADDMiSS: 

CANDEE-AIRCO 

Dept.  E-9 
P.  O.  Box  1187 
Magnolia  Pork  Station 
BURBANK,  CALIFORNIA 
CHorleaton  6-14M  •  BOckwoN  9-im 
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COMPASS 

COMMUNICATIONS  COMPANY 

393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

CABLE  ADDRESS:  COMPRADIO,  N.  Y. 

ALL  PHONES:  BEEKMAN  3-6509 


Wf  MAINTAIN 
OUR  OWN  PUUY 
CQUIPPeO  TESTING 
LABORATORY  TO 
TEST  AND  GUARANTEE 
ANYTHING  WE  SfU 


Suppliers  of 

MARINE,  GROUND  ft  AIRIORNE 

TRANSMITTERS 

PROM  25  WATTS  TO  5  KILOWATTS 

RADAR 
SONAR 
TEST  SETS 

TELEPHONE  EQPT. 
CONVERSION  EQP'T. 

—MOTOR  GENERATORS 
—CONVERTORS 
— DYNAMOTORS 
—INVERTERS 
—POWER  SUPPLIES 
-RECTIFIERS 

AND 


TCS— Collins  mfd.  Navy  radiotaltplioiiat 
for  shipboard  and  mobiio  uso,  compoltt  with 
all  occtssorios  for  oparotion  from  12,  24,  110, 
230  volts  d.c.  and  110  or  220  volts  a.c. 

TDE  — Navy  or  commorciol  morino  trans- 
mittors,  comploto  110  ft  220  volts  d.c.  ond 
a.c 

TBK  — Navy  high  fraqatncy  transmitter, 
2-20  mes;  500  watts  outpot.  Supplied  com¬ 
plete  with  m/g  ond  starter  for  d.c.  or  o.c. 
operation. 

TBM— *oi"«  transmitter  but  with  speech 
input  equipment  to  give  350  watts  phone. 

TBL  -Navy  all-wave  transmitter;  350  watts 
output:  CW  ond  phone.  Supplied  complete 
with  m/g  and  storter  for  d.c.  or  o.c.  operation. 

TAJ  —Navy  intermediate  freq.  transmitter, 
175-550  kes;  500  wotts  output.  Supplied 
complete  with  m/g  and  starter  for  a.c.  or  d.c. 
operation. 


SGR*284 — fhe  famous  mobiio  and  greoad 

station  for  field  use.  Lorge  quantity  of  com¬ 
plete  sets  availoble. 


MAG  — 10  cm.  portable  link  rador  trane- 
mitter  receivers,  6-volt  operation. 


TBN— 200-500  kes,  complete  with  220/440 
volt,  3  ph.  50-60c.  power  supply — conserva¬ 
tively  rated  at  1  kw.  output. 

SCR-510  and  610  in  quantity. 


★ 

•  BEACONS 

AN/CPN-B . 10  cm. 

AN/CPN-6 . 3  cm. 

YJ  and  YG. .  .for  shipboard  uto 


TUBES-  SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 


Portable  instrunents 

Molded  Bokclitc  case  7"  x  dVi"  x  3" 

D.C.  MICHOAMMETEBS 

5..  10.. SO  mieroamperee 
THEBMOCODPLE  MILLIAMMETBS 

1,  S..S..10  miUlomperee 
THEBMOCOOPLE  VOLTMETEBS 

S  to  SOO  voile 

Arallablo  in  muMple  ramqo 
eombiimtiouM 

Precision  Electricai  Instrument  Co. 

144  Grand  Street  New  York  IS,  N.  Y. 


T47/ART  13  &  ATC  Tranemittere 
DY-12  Dynamolore.  LM  &  BC-221  fro- 
quoncy  metere.  SCR-694-C  &  SCR-2S4-A. 
Teletype  equipment.  Motors.  Porte.  Pan¬ 
oramic  Adoptore. 

ARROW  APPLIANCE  COMPANY 
Bex  10,  Boston  1,  Moss. 

Tel:  Lynn  i-liOO  or  Richmond  2-0014 


TELEPHONE 

RELAYS 


L>rs«  StMk  of 

CLARE.  TYPES  C.  D  4  E 
COOKE.  AUTOMATIC— ELECTRIC 
ALL  TYPES  of  COILS  and  PILE-OPS 
Kml  Ur  y<mr  gprrt.  /or  Our  Qmate 


OIL  FILLED 
CONDENSERS 

Coawrvethre  Govt.  Rating 
.2S  MFD— 10,000  V.  DC  W. 
Lefiqth  IIV*"— Width  4". 
Hoiaht  12"— 4*'  H.V.  Torminoh 


BRAND  NEW  $25®^ 


Electronic  Supply  Co. 

222  Fulton  St. 
New  York  7,  N.  Y 
Dlqby  4-3000 
HOIIis  4-S033 


STANDARD  BRAND  JAN  TUBES 

ALL  ARE  NEW  4  GUARANTEED 


reap . 

.  t7.2S  :  mA . 

3CB1 . 

2iua . 

2K2S . 

.  ».SA  '  Se7AX . 

....  1.U 

WPl  . 

.  1.71  1  721A . 

....  2.2B 

SCPl/Sl . 

.  L.7S  St7 . 

....  1.IS 

3EP1 . 

.  S.7S  SU . 

SC2G . 

.  12.M  1  BU . 

T.lf 

SAse . 

.  2.lt  I  S14  . 

»PT . 

.  t.m  sM . 

SCP7 . 

.  S.TS  1  BUA . 

teCTH . 

.  7.SS  1  sn . 

....  1.2S 

ISSTN . 

.  17.10  SSSA . 

ie«TN . 

.  t.se  1  suA . 

1S7A . 

.  «.SB  ISM . 

SPECIAL***.. 

.  SCM  . 

. ua.7S 

SPECIAL***.. 

.  mo7  . 

SPECIAL***.. 

Many  athar  Tuba*  at  afearn  law  prieaa. 
Quary  u*  tar  proaiat  aetlan. 


Minimum  ordor  $S.0O  F.O.O.  N.Y.C. 

ALLIED  ELECTRONIC  SALES 

74  CORTLANDT  STREET,  NEW  YORK  7,  N.  Y. 
Phono  Oerefey  7-3037-5040 
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SAVE  ON 


GUARANTEED 


Ml.... 

9SM.. 

m. 

I77CX 

»7». 


YOUR  SURPLUS  WANTED 
We  Pay  Highest  Prices! 


S  FIGURE 

only 

VEEDER  ROOT 
COUNTERS 

MODEL  S-1  ■  vUr 

Site  wida  X  l-S/tS'  Jons.  Oava. 
tail  mountlnt — ramovibla  lavaf. 


2An. . 
2CU/M 
2CSS... 
2CSSA. 
2C4e... 
2C4S... 
2C44... 
2CS2^. 
soniir. 
2KM... 
K2SA. 


Spoclol:  VACUUM  CAPACITORS 

12  miRfd.,  20.000  v.  I  7.M 
12  inaM.,  32,000  V.  $10.00 


Special:  VACUUM  CAPACITORS 
SO  mmfd.,  32,000  v.  $12.50 
100  mmfd.,  20,000  V.  $14.50 


Dept.  E-20,  7S52  Melreae  Ave. 
Let  Angeles  40,  California 


AM  Prices  F.O.I.  Los  Angeles,  su^ect  to  change 


Thousands  of  other  types  in  stock, 
requirements. 


MOTOR 

GENERATORS 

NEW 


CONNECTORS 


I  IVA  AllU  Chalmers  230  Volt  D.C.  to 
120  Volt,  60  Cycle,  A.C.,  Single  Photo, 
Speed  3600  R.P.M. — packed  tor  export. 
$250^)0 

Immediate  Shipment,  F.OJ.  Coyport,  It.  /. 

C.  C.  GALBRAITH  &  SON,  Inc. 

99  Pcnk  Place  Now  York,  N.  Y. 


h  Stoik  for  tmmodiate  Deliwery 


FOR  SALE 

Tantalum  Wire:  .002'— .SI'— .015'— .03*— .05'— 
.00'  Ribbon  .003'x.l25' 

Tunastan  RIbban:  .OOlOx.or— .OOI5X.OS2'— .0S3x 
.06'— .003X.03'— .OOSx.03' 

Maly  Ribbon:  .005x075'.  Tunfstan  mash.  KOVAR 
wire  .030r— .OTir— .015'— .OUT 
Karar  tublns:  '/a'- '/a'00.50%  at  maaufactnrars 


■OF  AMERIC 


137  HoiEiilfoii  St.,  N«w  Hovmi  11,  Coem.  Ftion«:  Sprue*  7-3513 
N*w  York  Ffc— t  lljctofto*  3-6254 


FOR  SALE 
1  DuMont  208-B 
1  Sensittve  Research  Model 
D.  »/4%.  0-1  Volt 

FS-«23S,  Blertronics 
330  W.  43  St.,  New  York  30.  N.  Y. 


RELAY  SPECIALISTS 

AUTHORIZED  FACTORY  DISTRIBUTORS 
STRUTHERS-DUNN  POTTER  A  BRUMFIELD 


WHOLESALE  ONLY 


100,000 

RELAYS 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAUUCS 


Writ#  For  ^ 

Catalog 

MINIATURE  AIRCRAFT  TYPE— (  Pole 
D.T.  oontocti.  IH'  orerall,  3K0  ohm  coll. 
34  V.D.C. 


'Opportunity”  Advertising 
Think 

'^SEARCHUGHT’ 

First 


RADIO  A  ELECTRONIC  SURPLUS 
13933-9  brush  STREET 
Detroit  3,  Mich.  TO  9-3403 


323  Atlantic  Aaa.  Breakivn  2,  N.  Y.  ULsIer  5-0438 


January,  1953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


V  ■  r 


WAREHOUSE  CLEARANCE  TUBE  SALE 

NIW,  STANDARD  MANUFACTURIRS.  IMMTDIATE  DTLIVCRY 


0B3/VII90  ...$  .99 
OC3/VIU05  . .  1.15 
0D3/Viri50  . .  .85 

U3 . 85 

U5«T . 78 

1822  .  3.75 

1824  .  11.50 

1827  .  . .  17.50 

1B32/532A  . .  3.95 

1N21  .  1.23 

1H22  .  1.25 

1N23  .  1.25 

1M27  .  1.95 

1P23/C£1  ...  3.50 
lM/1294  ...  .85 

1T4 . 59 

2A3 . 95 

2AP1  .  8.95 

2822  4.25 

2C33/RX233A  .  3.45 

2C40  . 17.50 

2t22  .  3.49 

2Ja  .  9.95 

2J2U  . 12.95 

2J22  . 14.95 

2J27  .  22.50 

2J34  .  38.45 

2J50  .  69.50 

2J55  .  84.50 

2X2  89 

2X2A  .  2.15 

3A4 . 85 

387/1291  . 62 

3824  .  5.50 

3C23  .  9.95 

3C24/24C  ...  1.95 

30P1  3.95 

306/1299  ...  .62 

3CP1  .  4.95 

3FP7  .  4.50 

3GP1  .  3.95 

3JP12  . 14.50 

4B22/EL5B  . .  9.75 
4825/EL6CF  .  .  8.95 

4136  . 145.00 

4J37  . 145.00 

5BP1  .  5.95 

5021  .......  23.95 

5FP7  .  1.65 


5JP2  . $  19.50 

5T4  .  1.50 

6AC7 . 95 

6AG7  .  1.20 

6AJ5  .  1.75 

6AJ6  .  2.10 

6B6G . 75 

6C6 . 79 

6C8C . 79 

6H6 . 69 

6K7 . 75 

6SA7 . 74 

6SC7  . 97 

6SH7GT . 79 

6$H7  79 

7C4/1203A  . .  .75 

7E5/1201  ...  S5 

7E6  .  M 

lOY  .  XJO 

12A6  .  .85 

12C8  .  M 

12H6  .  .69 

12J56T  .  SJ 

12Sn  .  .75 

12SJ76T  ....  .65 

14H7  .  .97 

1417  .  1.10 

15R  .  LOO 

2304  . 65 

30  .  .48 

45  .  J5 

53A  .  S.95 

71A  .  .69 

76  .  M 

77  .  .65 

78  .  JO 

lOOTH  . lOJO 

112A  .  A9 

ai  .  L25 

227A  .  4J0 

2748  .  Z9i 

304TH  . 13.95 

304TL  . 19.50 

350A  .  6.95 

359A  .  2.50 

3718  .  2.95 

388A  .  2.95 

394A  .  4.25 

430TH  . 44.50 


450n.  . 144.50 

464A  .  9.50 

531  14.50 

532A/1B32  .  .  3.95 

705A  .  3.75 

706AB  . 22.50 

70SAY-6Y  .  . .  32.50 

707A  . 14.50 

72U  .  2.45 

723AB  . 22.50 

724A  .  2.95 

7248  .  5.95 

725A  .  8.50 

726A  . 14.95 

750TL  . 79.50 

801 . 85 

803  .  3.95 

804  .  10.50 

805  .  4.95 

807  .  1.65 

810  . 10.95 

811  .  L85 

813  .  8.95 

814  .  2.79 

815  .  3.40 

816  .  L43 

826  .  L39 

8308  .  L99 

832  .  7.95 

832A  .  9.50 

836  .  3.75 

838  .  SJO 

838W  6.50 

845  .  3.95 

845W  6J5 

866A  .  LIO 

872A  .  3.65 

884  .  L90 

902P1  .  7.50 

957  .  M 

958  .  JO 

991/NE16  ...  J9 

1616  .  L99 

1619  .  M 

1624  . 

1625  .  ^ 

1629  100 

1655/6SC7  ...  .97 

1846  .  115.00 


2051 


I  .95 


2.50 
1.75 

1.50 

1.75 
1.73 

.75 

1.50 

1.50 

1.50 

9.75 


8020  .... 

9001  .... 

9002  .... 

9003  .... 

9004  .... 

9006  .... 

CE22/918 
CK501LX  . 

CK1089 
EL5B/4822 

ELC5B  .  9.73 

ELC6A  ...;..  7.50 

ELC6F  .  8.95 

EL302.5/3B21  .  4.50 

FG27A  .  8.93 

F6-90  .  6.50 

GL-316A  _  3.40 

GL-434A  ....  22.30 

GL-446A  _  2.30 

GL-605  .  49.93 

ML-531  . 14.30 

QK-39  .  83.00 

QK-60  .  83.00 

QK-61  . 83.00 

QK-72  .  83.00 

RK-23  .  3.69 

RK-65  .  .  .  .  26.30 

RK-72/CRP72  .  1.93 
RX21  . 

RX233A/2C33 

VR-90 
VR-103 


VR-130 

VT-127A 

WL-417A 

WL-6338 

ZP-633 


3.83 

3.45 

.99 

1.15 

.83 

2.95 

22.30 

73.00 

65.00 


IMMEDIATE  DELIVERY 
ON  HARD-TO-HND 

IGA  REUY  RACKS 

Steel  relay  tacks  are  hard  to  M 
when  you  need  them  in  a  rush,  due 
to  their  long  delivery  cycle,  but  a 
fortunate  purchase  enables  us  to  help 
speed  up  your  government  projects. 
VVe  have  its  stock  brand  new  ICA 
type  3912  racks  for  standard  19" 
panels.  Strongly  welded  Vk"  steel, 
top  cross-braced.  '  Base  depth  22". 
Overall  sixe;  73Vlx20x207k'’.  Panel 
space  71H".  Black  ripple  finish. 
Order  Ne.  371-010 ....  Net  $22.11 


KURMAN 

SENSITIVE 


RELAY 


^  *2.65 

Used  extensively  in  circuits  of  burglar  alarms, 
electronic  vacuum  tubes,  fire  alarms,  temperature 
controlled  incubators,  for  protection  of  delicate 
instruments.  Opena  and  closes  with  a  fraction 
of  a  milliampere  of  current.  II,S00  ohm  coil. 
SPOT  silver  contacts  rated  at  IIS  VAC  @  2A. 
Opens  at  6  mils,  closes  at  7  mils.  Mounted 
on  2^  a  Zyi*  bakclite  base.  Individually  boxed. 
All  brand  new.  Buy  ’em  in  quantity  and  save 
even  more. 

Ord«r  No.  RE-3503 . Sal*  Pric*  $2.65 


RADIO  SHACK 

CORPORATION 
167  Washington  St.,  Boston  8,  Mass. 


WRITE  TODAY  FOR 
FREE  8.PAGE  RYER. 
HUGE  LISTING  OF 
OFF-PRICE  VALUES! 


EB-GB-HB 


RESISTORS  all  makes 


1-99  ea. 

100-999  ea. 

Vi  Watt  .06  EB 

—  4.00  C 

other  makes 

2.75/C 

Lots  of 

1  Watt  .09  GB 

—  6.00/C 

1000 

other  mokes 

4.50  C 

oi  each 

special 

2  Watt  .15  HB 

—10.00/C 

. 

other  makes 

6.50  C 

pFLCOS 

Abovo  are  prices  for  Aesistor  10%  tolerance. 
For  5%  tolerance  add  100%. 


POTENTIOMETERS  "J" 


1-24  ea.  25-99  ea. 


100  -f  ov»r 


Single!  1.80  ea.  1.50  and  up  (x)  1.20  and  up  (x) 
Dual  JJ  5.50  ea.  4.25  and  up  (x)  3.85  and  up  (x) 
Triple  JJJ  on  spec,  quote 

(x)  depends  on  bushinq.  aboil  ond  taper 


CERAMIC  CAPACITORS  and  DISCS 

any  makes  any  values  5.-per  C  and  up  or  35/M  and  up 

•  IMMEDIATE  DELIVERY  from  stock  in  New  York  • 

LECRI  S  Company 


158  West  99  St.,  New  York  25,  N.  Y. 

Since  1945 — Resistors  is  our  business. 


Phone:  Univeraity  5-4111 
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CONDENSERS 


^••4€  ^rU»  MI4  W>4< 

■••••>«  J»<>0  .»»  OOIt  liOO 

•!!!!•  ‘“o®  »«■<  •ov) 

■HH*’  •*“*  •*>  ®®’»  »»«« 

*»«•»  aMH)  .w  .004  a»oo 

laoo  .n  .0041  itou 

iS!®*  *0"®  '®®®i  •®® 

.mi  000  .11  004  laoo 

.mi  1200  .11  .004  oou 

.0001  MOO  .11  m  1200 

mi  tm  t.H  .01  000 

.mil  MOO  1.01  .01  laoo 

om  itKvqiu>t«  I 

mil  1200  .11  Foi  liKV  q 

omi  om  i.oi  I  . 

mar  ttoo  .ii  on  2mo 

001  400  .11  0111  om 

•01  IMO  .11  ,  .  II I. 

ai  iMo  .01  roa  400 

I  4100  1.00  I 

Ml  om  i.ii  oa  ooo 

■Ml*  mo  i.n  .01  iiM 

■Ml  IMO  .M  .01  im 

OM  IMO  .M  .01  too 

0014  MM  1.11  .011  too 

MICA  CONDENSERS 

1.  4.  I.  10.  It.  11.  10.  14.  11.  M.  TO.  Tl.  100.  O'l 
.'**•  >**■  *®o.  »o.  140.  iM.  MO.  iM.  no;  ^i 
4M.  470.  MO,  no.  too.  OM.  TM.  TM.  im.  1100.  ■M 
IIM.  I4M.  IMO.  MM.  IMO.  14M.  im.  IMO.  -M 
ITM.  am,  4m,  47m.  moo.  iim.  om.  oim  .oti 
om.  Tm.  TOM.  Tm,  tm.  iim  o  lo.m  m  mio.  -JJ* 

PRICE  SCHEDULE 

ft  U  TM  MMfd . 4c  I 

1000  ic  Iftoo  mmM .  f«  1 

iooo  ftioo  MMii . lie  1 

tlOO  ic  iOOOO  amlft . He  i 


IG.  SWS.  -  RELAYS 

>8  AIRCRAFT  TOG.  SWS.  f 

^  Airerafttro«-SOA  «ft  14VI>r>10A  •  13ftVAC>C-H  I 
CN#  0#vt.  %p0t.  CIrcHit  I 

8101  K4  to-ftA  HPSTOcOff  I 

ftniKft  H  ftH  KP9T  Off.Mom  Oa  I 

S!0tK4  B  7A  HP8T  Oa-Ot-Moai.  O  'o. 

ooA  ftTlOKA  B-IH  RPftT  Oa  Oa 

il.  ft'*00Kft  AIIS032  IH  SPOT  Oa  Off-Oa 

PImIi  Moaatca- l.aminoM  TIa— Bal.  HaaftU— 

,  M  Pric*-I.22  ftM/100;  SlTt/lOOO  m 

To  cat  1000  4|aa.  4i*e.  you  aiay  combiac  typai.  ^ 

OTHER  AIRCRAFT  TYPES 

CH#  CIrcMit  CMr.  #  12ftVAC  rrlca 

U  fttriK-l  ftPHT  UAPaebbut-o 

Type  A2-  ^a  Mom.  Off  l.ftf  P  T. 

[S  SiOftK-SU  BP-4Pm.  SftA  R  34V  DC  On  Off-Mom.  .. 

'S;  Oa-Mem  Oa  .Tf  L  T.  *■ 

M  ftOOftK-ftSft  HPRT  ftA  B-ftA-m*  Bat.  .22  L  T. 

M  ••OftK-733  IPHT  lOA  Off  Mem.  Oa  .H  L.T. 

).i!  •illK  ft34  DPHT  IftA  Paeb  But..Off>  ** 

"S  Mom.  Oa  P.T. 

.{{  taOtK-T  IIP8T  tOAlGeacBftA  .22  L  T.  • 

p'ff  10%  DU  la  one*,  of  100  er  mere  per  Type. 

‘ii  TOGGLE  SWITCHES  f 

iTft  CM#  CIrcMil  Price  AH  A  M  CIramIt  Price 

l.ftO  U00K4  HPDT  ft  ftO  ftA.  l2tV  DPffT  $.42 

.•ft  ftftlfKft  DPDT  7ft  ftA.  t3ftV  DPDT  .$• 

i;i|  RELAYS  ft  CONTACTORS 

I.Tft  Type  Veit  Olime  Cmrrewt  Aetlen  P'lee 
1.2ft  1427  18  Leeeb  67  ft  DPDT  1.2$ 

r.ftft  1077-BPW  34  Leeeb  160  M^eat.  DPDT  l.tft 
1.4ft  1120-DE  34  Leeeb  Oft  30  ftPBT-  •- 

i.Tft  Doable  Break  1.21 

Lift  123S-Br  34  Leech  160  10  ftPBT> 

2.4ft  DeabU  Break  1.2$ 

l.ftft  I227-B3A  84  Leach  140  fft  BPBT  1.2$  O 

.ftft  13ft4H  84  Uaeh  160  10  2-0PBT  , 

L4ft  NO  1.21  *. 

t.4ft  TOftft  13  Loach  100  ftO  BPBT  N.O  l.ftft  D 

1.4ft  3701  B100-C2  34  OC  IftO  DPDT  .ftft  3( 

1.2ft  a7ftl  Bl00-OI  34  CIE  SP8T  N.O.  .ftft  jl 

l.ftft  ftlftO-BaA  84  Bq.  D  113  3ft0  RPBT  N.O.  4.TI 

1.48  604l>HftlA  34  TH  ftft  100  SPHT  N.O.  2.ft$  ^ 

Lftft  •Oftft  HlA-Cl  34  CH  TO  ftO  DPDT  ft.fti  S 

1.4ft  6046  HI  B  C I  34  CH  70  $0  DPDT  ft.fti  ^ 

1.1$  6046  H3H-r3  34  CM  4*  100  DPDT  ll.ftft  *; 

1.1$  B-ft  Time  Delay  Ouerd  SOO  BPDT  .ft!  !, 

1.2$  104  613  IlftWL  6  DPHT  l.ftft  ! 


—  TRANSTAT 

llftV.  1  phaee.  100  ampe..  Kva. 
011$  V.  Amcriraa  #3ftl4ft. 
Bpeeielly  prieeff. 


at,  bal.  mtg.  ehaaael  type.  Dim 
ft'  I  8*.  Two  ft  mfd  eectlone  rote 
73  de«.  “C,"  Ift'KI  V  teet  Mee 
1  epeee.  fer  ftOO  V  eperatloa  ap  i 
'C.”  Ueel  fer  ftUer  er  power  faeti 
ReTieet  eelee  prove  thle  rave* 
ktr  coa4*aeer  to  he  of  eutetaadii 
trtoB  ef  34.  wetfht  43  Ibe.  Large 


CHANNEL  CONDS. 

Wvde  Price  Miff  W«4< 


SILVER  MICA  CONDENSERS 

T.  14.  11.  »,  M.  M.  T5,  tl.  IM.  IM.  IM.  ITO, 
IM.  ITO.  m.  >10  IM.  MO.  4M.  MO.  TM.  OOO. 

1000.  im.  IMO.  ITM.  o  tm  BKio. 

imu  ITM  1.1.13., . It. 

IMl.  OKlBBl*.! . .  •< 

im  aBA . : . u. 


25  W.  POWER  RHEOS. 

at  ftBeft  Price  OHim 


S.  Mko  KR— 100  $4.50 


CHOKES 

amp*  I  14  Hea 
ampo  I  1$  Hea 
ampa  1  Tbord'a 
ampe  I  Thord'a 


METAL  TUBULAR  OIL  CONDS. 

Ml*  W»Oc  PrlM  MIO  •*«*<  m;; 

.oou  11)0  1.10  .06  OOOV  .}• 

.  ./.  006  6M  .16  .05  imV  .11 

.01  200  .M  ,1  600V  at 

l'»  01  600  .11  I  6MV  .M 

01  am  .11  at  tMV  .it 

,  I  a  .03  600  .16  .  6  OMV  .11 

'*  ®  .06  TMV  .01  Qua..  .1  IM.  10%  Ob*. 


CERAMICON  CONDS. 


MICRO  SWITCH 

«LE-2t— ffnr-iiic . 

YU  BOT-^pffi^.c.  !*!!!!!!!!. to* 

Maay  ethere  epeelalljr  priced 


WANTED 

Condeman  ef  all  types  in  any 
eoantity.  Alte  other  standard 
cempenentf.  Top  prices. 


MOIVMOIJTII  RADIO  LABORATORIES 


Investment  • 


BATHTUB  COND.  CliAMNRI.  TYPK8 

MPO  4MV  «MV  IIWV  4MV  (MV  IIMV 
A*  tM  t.JI  tM  $.Ii  t.M  S.W 

.U  Is  .U  Ai  .*•  .4S  .se 

•IS  AS  AS  .St  .St  .tt  .U 


Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 

“Searchlight”  adver¬ 
tisers  almost  invariably 
report  prompt  and  sat¬ 
isfactory  results. 

BE  CONVINCED  — 
send  us  your  advertise¬ 
ment  TODAY. 

A  ddress 

Classified  A  dvertising  Division 

ELECTRONICS 

330  W.  42nd  St..  N.  Y.  36,  N.  Y. 


THE  NEEDS  OF  INDUSTRY  — 
GOVERNMENT  —  FOREIGN 
PURCHASING  COMMISSIONS 
WITH 

COMMUNICATIONS 
EQUIPMENT.  RECEIVING 
AND  TRANSMITTING 
TUBES.  ELECTRIC  WIRE 

AND  CABLE . 

AIRCRAFT  ELECTRONICS- 
INSTRUMENTS— 
HYDRAULICS 

PROMPT  ATTENTION 
GIVEN  TO  ALL  INQUIRIES 


is.H  .tt  .w  —  VAa/r  WAt.'T 
SPCCIFV  TEKMINAL  LAYOUT  WHEN  ORDERING 
OTHER  VALUES  VOLTAGE*  AVAILABLE 
JAN-C-M  TYPES  AVAILARLE  IN  QUANTITY 

ATTIHTION 

Ntw  Monutocturs  Hi-CopecItY  Oil  Cond. 

Fer  Servo-Control-Network  Applications 
20-S0-40-S0-60  MFD/600  VDC,  alto  AC  rated 

COMPACT  UNITS 

10-20-40-80-100  MFD/100  VDC  (Oilt) 
fart  Ooflvary — Let  Us  Quott  on  Tear  Noodt 

Far  Fast  Intelllpent  Friendly  Sorvka 

“CALL  ON  ESSCO" 


ELECTRONIC  SPECIALTY  SUPPLY  CO. 

S*  Wnthor  St.  WA  S-SIdT  NYC  13  N.Y 


Rated — Dun  &  Brodstreet 


niw^yoK  BUY  *oT  SELL  RECTOR  2-1 

We  do  bethl — Electronic  Equipinent  ef  every  detcripHen.  No  lot  tee  large. 
TO?  PRICES.  Ask  at  to  help  yea.  RAPID  ACTION  ALWAYS. 

ELECTRONIC  SURPLUS  BROKERS 


Dept.  WW,  22S  N.  Woketh  Avenoe 
Chkoqe  1,  Illinois  •  ANdover  3-0M1 
CiMe  AddrMt:  “ELCXPEOITE"  >  TWXCOISIt 


JaiMHrtY,  1953  —  ELECTRONICS 


Price  NEW 


SEARCHLIGHT  SECTION 


RADCOM'S 
HOTTEST 
BUYS  for  '53 

5,000  LOADING  COIL  UNITS 

A  Teroidol  coil  for  matching  telopbono  oquip- 
mciit,  to  line.  Heavy  dvty  type  in  watertight 
cose.  Used  with  EEt  field  telephone. 


25,000  MAST  SECTIONS 

I  M8-49  to  M8-U. 

Canvu  Bees  BG-M  ter  same. 


A  complete 
unit  with  mount¬ 
ing  strip  A  S  bonana 


1,000  DYNAMOTORS,  DM-21 

Inpnt  14  Veits  •  3.3  ames.  Oateet  236  Vaitt  • 
•W  amps.  3.400  B.P.M.  Used  with  8C  112 


RADCOM  Engineering  Co 

<  '■oSTON  ST  NC*.VRK*3  J 


TIME  DELAY 


MLAY  SPDT  34  330  ohm  CUr*  Tm  Ke.fS.SS 

... - -3  70  ohm  Mint  tol  trP4.  fl.f* 

cut  IIS/DO  V  400  or . •It.tO 


ISOLATION  nwornmnn  3s  w»tu  pnm  fisv  mc. 

11s  or  135y  a  0  3  Up  aV^x3V%K3" . M.4S 

SUSMINIATUAS  Uibo  •orkot  5  pin,  lOO  for.  SiO.OO 
POWSA  xrS«S7«VCT|i  ITOmaS  «  S.O.S  •  4.  S4.SS 


AN  31O0- 103-39.  PL-SS.  S3-1II.  JK-S9P.  3K-S4« 
CONOSNSIAS:  BATNTUO.  MICA.  AItt.  OIL.  NV. 
IPOTS.  BBLATS,  MIRCS.  SASAMBL  fUMO.  SWITCNSS 
SPAABS  for:  M-t9SSA.  BIRtt  lUtfpr.  AN/TPM-B 

aOS  003  Sllror  Miro  CM30.  Aok  for  Bjror. 

EMPIRE  ELECTRONICS  COMPANY 

40#  Avonwo  L  SO.  H.  V. 

CLpvofBalo  a  S4at  B'laso 


GEAR  HEAD  MOTORS 

GENERAL  ELECTRIC.— 

--  DC  motor  model  5BA50- 
.  UO.  H  H.  P.  4000  RPM. 
40T-8.3a  ariaaturr  and 
17»-3.9a  #eld.  reverdbl* 
ft.'  and  haa  maenetle  brake. 
.X  dear  Bo*  No.  T*«43tll- 

01,  baa  two  IM  RPM  and 
c»e  IM  RPM  take-offs. controUrd  by  throw-out 
type  rlutch.  Balt -bearings.  Slae,  leas  shaft  ex¬ 
tension.  3x8*13'.  Wt.  18  lbs.  Acqulritloo  oom 
$307.00.  thtr  price  NEW . 313.13 

GENERAL  ELECTRIC.— Mo- 
lor  also  So.  SBA.SOUll  (Refer 
CSv  to  description  above).  Gear 

Bo*  No.  TK3.VI133G1.  with 
two  380  RI'M  take-offs. 
'B  JBa  0  Throw-out  tj-pe  clutch  actu- 

Itall-brarinea.  tUie  8x8*1  r. 
Wt.  14  Iba  Acquisition  cost  3104.00.  Our  prica 
NEW  . 312.38 

%  EMERSON  ELECTRIC.— DO 

motor  type  D44FZ-4.S4-041T. 
^  1  H.  P.  5800  RPM.  37v-40a 

A  armature  and  S7v-t.5a  Held. 
fcV  ,  reversible.  Thross-out  type 
mLA  clutch  on  gear  bo*  controls 
Jf  lA  two  480  RPM  take-offa  BaU 
IP  brarlnga.  Slae  343*44*11'. 
-  H  Wt  154  Ibe.  Price  NtNV 

312.11 

Nett:  Above  Gear  Bo*  available  with  an  Door 
4  H.  P.  DC  motor.  4000  RPM,  30v-8.3a  annn- 
ture  and  37v-t.3a  Held.  Shafts  on  Gear  Bo*  turn 
330  RP3L  Price  NEW . flO.SS 

EMERSON  ELECTRIC.— DC 
ft'  X  motor  model  5BA50IJI,  0.4 

rm'-.A-  HP.  3000  RI-M.  armature 

80T-8.5a.  field  37*.  reversible. 
Lever  on  front  topsoporalea 
•%]  II  V  throw-out  type  clutch  coo- 
tJ  I  Imijft  tmIUng  two  380  RPM  take- 
*  X#  offs.  Ball-bMringi.  Mae 

3*13x10'.  Wt.  14  lbs.  Prioa  NEW . 312.38 

a-  ,  .  DUMORE.— Bpec.  g.5r7  Serias 

wound.  4  H.  P.  34  volte  AC 
MB  A  Vj  S  or  UC.  30  ampa.  4'  power  shaft 
•  ai'  ftth  removable  sprocket  gears. 

turns  300  RPM.  Rise  3*34*8'. 
Wt.  3  lbs.  l-rica  NEW  OM.Y 
34.43 


WHITE-ROGER  servo  MO¬ 
TORS.— 34  VDC.  Torque  150 
In.  lbs.  Reversible.  Control 
lui  on  top  has  limit  switches, 
relays,  and  aelrtilum  rectifiers 
(to  block  AC  out  of  motor). 
Rise  5x5x4'.  Can  be  supplied  In 
Models  8M4-S  RPM  or  8804  3>4 
RPM.  l-riee  each  NEW.  .3S.50 


SPECIALS 

M  VOLT  AMPLIDYNE  MOTOR  GENERATOR 

.  Made  to  aupply  80*  amntura 

voltage  for  amplldyne  motora. 
V  Emeraon  Electric.  A5AM31NJ18A. 

Input  3T  VDC-44  amps.  Output 
80  VDC-8.8  ampa.  530  watu, 
8300  RPM.  Two  can  be  connected 
In  aertee  aerom  130  TOC  line  to  give  out  37  voHa 
at  88  ampa  or  54  volts  at  44  amps — vloa  varana. 
8x8*13'.  Wt.  34  lbs.  Complete  with  A-N  cable. 
Price  NEW . M-IS 

3.780  WATT  RECTIFIERS  TURE.  -CooUneotal 
Electric  Co.  Type  CK303.  Half-wave  mercury 
vapor.  Rated  up  to  3.50  VDC  at  15  amp.  Fil¬ 
ament  3.3  TOlt-30  ampa.  Mogul  base.  Price 
NEW  . 38.50 


SLIP  RING 
ASSEMBLY 

(Sbewa  with  aad 
witheut  bausint) 


EMERSON  ELECTRIC.— Cved  to  tranafer  voR- 
ages  between  stationary  and  moving  paru  aa  In 
turreta  and  revolring  antennae.  Pull  380*  rotation. 
Sllver-plaled  rings  and  carbon  brushes.  Capacity 
twelve  conductors.  ITnlt  also  Incorporatea  bram 
plumMng  for  transferring  liquids.  Rise  8x8x10*. 
Wt.  10  lbs.  PrUm  comnlete  NEW . SS.50 


Wt.  10  lbs.  Price  complete  NEW . 3S.5S 

w  SVNCHO  -  DIFFERENTIAL.  — 

f  ^  Bendl*  FCT8S48.  115V  80  cycle. 

iL  L  ,  Deed  ne  a  dampener  brtweeti  two 

r*  C7n48  Rynchoa.  Eaally  aonvert^ 
to  3800  RPM  motor  llnstmctlnna 
„  .7^^  Included).  Hlie  S-4*5-H*.  Price 

Brand  New  In  original  containers . 3I.3S 


SHAND  CONTROL 

Eiiarsaa  Elaatrto.  «S80- 
CEI5.  For  Martin  Power 
Gun  Turret  whleh  tbla  unit 
oompletelf  oeatrola  Handle 
asaembly  laovaa  In  two 
planec,  operating  buUt-tn 
elrratlon  and  naimuth  field 
rhenatati.  Rl*  swltchettrs, 
built  Into  molded  plastic 
V.-  handles,  control  signals  and 

firing  of  guna  Unit  Is  filled  with  other  nrltchea, 
circuit  breakers,  resistors,  geers.  AN  ronnsetora 
and  cables,  etc.  Rise  lSill4x84'.  WL  10 
lbs.  Acquisition  Cost  over  33UO.nO.  IMoe  NEW  In 
orlgiiial  boxes . fS.tl 


DC  MOTORS 


EICON. -Part  No.  83708.  4 

H.P.  4500  RPM.  80T-B.8a  arm- 
atura.  34v-LSa  field,  reverstblc. 
4'  spUae  abaft  8/Tfi'  long. 
47^  Comes  vritb  S'  long  spline  adap¬ 
ter.  Rlae  6*44*74  WL  8  lb*. 


EICON.- Part  No.  365875.  4  H  P.  4W0  RP^ 

80v-8.Sa  armature.  34v-3.3s  field,  reverilble.  7/llr 
shaft  1'  long  bat  keyway  and  threaded  end  for 
Ugt-nuL  HI**  54*44*84.  WL  8  Iba.  I^c* 

EMERSON  ELECTRIC.— Type 
IM4FO447-041I.  Can  ba  used 
.AO.-  M  motor  or  generator.  1  H.P. 

5400  RPM.  13  volt*  100  amps. 

'  Double-end  shaft  4'  dla.  by 
1-3/18^  length  on  each  end. 
44*44*8'.  WL  17  lbs.  Price  .NEW . 31.50 


HEAVY  DUTY  TRANSFORMERS 

31221.— 1.3  KVA.  Input  ISO 
-  I  volts  10  cycle.  Output;  IS.O,  14.5, 
?/18.0.  17.0.  IT.l.  17.8.  18.0  voRs 
"  at  100  amp*.  Pri.  leads  OB'  Iona. 
JR.  Tii  Ree.  lead*  IT'  long.  Bli*  7*7*7  . 

<■>•-  I'rlo*  Brand 
NEW . 323.3S 


tent  duty.  Inpnt:  100/1  lO/lSO 
volt*  30  eycl*.  Output  0.8 
lelght-tantlia)  rott  at  3,300 
amps.  Can  be  used  for 
quirk -bent  appUcatloiu,  wiot 
welilert,  testing,  ete.  Rla* 
54  *  84  *  6'.  WL  ST  lbs. 
Price  NEW  . $13.30 


ATTENTION  MANUFACTURERS.  URGE 
QUANTITY  OF  THESE  TRANSFORMERS  ARE 
AVAIUILE. 


PROMPT  DELIVERY  ON  ALL  ORDERS— ALL  MERCHANDISE  FULLY  GUARANTEED 

Torms;  Prreos  FOB  St.  Louis.  Cosh  or  2S%  with  otdors.  Balanco  COD.  ffatod 
Concorns  (DAB)  Not  10  doy*  cash.  Pticos  lub/ocf  to  choirgo  without  outko. 

McNEAL  ELECTRIC  &  EQUIPMENT  CO.  . 

4736  OLIVE  STREET  ST.  LOUIS  B,  MO. 


AraCRAFT  ELECTRONICS 

ARC— 1%  ART— 13'$,  RTA  IB's,  BC348's 
AND  COMPONENT  PARTS  FOR  ABOVE 
WRITE  OR  CALL  FOR  BULLETIN 

MERRICK  ELECTRONICS 

166-08  DOUGLAS  AVE.  JAMAICA.  N.  Y. 

RE  9-5960 
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TVi'lttM  93.  ‘^«44 


SEARCHLIGHT  SECTION 


FROM  STOCK! 


We  are  currently  producing  and  delivering  the  TS-117,  TS-125, 
TS-108,  TS-102A,  TS-89,  TS-268,  TAA-16EA,  TSX-4SE,  and  the 
newly  certified  BC-221  frequency  meters. 

A  M*f«  coM^lat*  Httlnf  followt: 

T»-lAllfl  I  TS41/AP 

T«-4A/AF  !  Tft-U/AF 

Tl-M/U  I 

TA-lM/ATN-l  TilTt/AMI 
T»-U/i^  T».n 

•T«-U  I  Tft-n/AT 

•T»-U  i  T»>«/Ar 

T«-U  I  Tf-«l 

Tf-SM/AP  '  TS-M/m. 

Ti-M/APM  T»4t/AP 
T»-U  :  TA-IM/AP 

Tf-tt  '  TVUl/AP 

Tf-tt/AP  {  TA4M/AP 

Ti-M/APM-I  - - 

Tft-3>/TWI 

•x%-nmm 
vtSvAP 

T»-**/AP 
TVAA/AP 

Tt-tvium 

TS-U 

TVIl/APO-4 
T»-H/AP 
Tum/u 

TS-«1/AP 

*Or  turn  nAAufaotun. 


TVm/APN-t  TA-m/U  I 
TS-m/UK  TA-MIA/C  I 
T»-m/U  Tt-m/FSM-1 

TA-in/u  TA-m 
TA>1M/AP  TA-SM/U 

TA-Ut/U  TA-m 

TA-UX/CPM.4  TA-Ut 
TA-m/CPM-«  TA-MAA/U 
TA-U7/CPM-4  TA-Ul/U  ^ 
TA-IM/CPM-*  TA-m  *  I 
TA-IAS/AP  TA-m/U 
TA-lt«/AP  TA-IW/U 
TA-MS/AP  TA-4n/U 
TA-IU/MPM  TA-AS7 
TA-2U/UP  l-M 
TA-m/TAM  l-ttB 
TA-Z2AA  I-AIA 

TA-2M/B  l-M/A 

TA-2U/TPN-2  l-M/A 
TA-2»A  I-IM/A 

TA-2U  I-U4 

TA-2U  l-Ui 

TA-2M  1-122 

TA-2rtA/UP  l-122-e 
TA-2n/TIIC-T.  i-m 
TA-2tS/OP  I  l-UAA 
TA-2M  I-IMB 

TA-2A4/U  I-U7A 

TA-2A7/U  l-UAA 


Our  stock  of  more  than  a 
million  relays  —  in  over  o 
thousand  different  types 
—  is  the  world’s  largest. 
Don’t  delay  your  produc* 
tion  for  want  of  large  or 
small  quantities  of  relays 
of  any  type. 

Telephone,  wire  or  write 
for  quotations. 


TA-UA/AP 

TA-Ul/CP 

•TA-U7/OP 

TA-Ut/AP 

*TA-tlt/AP 

TA-127/U 

TA-m/AP 

TA-U2/APO  I 

TA-US/CPM-1 

TA-144/TIK-t 

TA-14A 

•TA-U7/OP 

TA-IM/UP 

TA-Ul 

•TA-IH 


Before  telling  your  idle  test  equipment,  please  get  our  offer 


Tel:  Boston:  WE  5-4500 


Coble:  WESLAB 


PULSE  TRANSFORMER 


Tube  base  plug  in  type 

Hat#  (DA  prAciAioB  abchIa,  Ugh  quoUtr  com¬ 
pact  pulAA  IraiuiofmAn  wound  on  hyponll 
coroA.  They  ota  buUl  in  octal  bakoUtA  tubA 
boAAA  emd  con  bn  odoptAd  to  many  usaa.  ThAy 
OTA  convlAtAly  ImprAgnotAd  and  AAOlnd. 

SUGGESTED  USES 

it — Blocking  OAcUlator,  MultlTibrator  ond 
Scope  CItcuIIa.  T 

it — WherATAf  AiwurolA  Timing  and  TriggAt- 
ing  (DA  nACAAAory.  31 

it — UnAscAllAd  in  (wenlt  oppliecrtienA  ter  *' 
gonArotiBg  low  power  and  low  Toitago  » 
pulAAA.  * 

W — Can  bo  tiAod  In  dreuite  uttlUiM  ropotllion  i 
rolAA  Irom  0  to  well  oeor  1  MC  and  pulso 
widths  rang^  irom  .OS  Mterosocond  op.  I 

Fricg  S4.50  •***•  ImmAtfiatc  DcfiTAry 


RELAY  SALES 
CATALOG  , 

NOW  HiADY  f 

Be  sure  to  send 
for  your  copy 


THE  COBCc  f  N  f  1  E  C  r  R  O  N  I  C  S 
811  Boyston  St.,  Boston  16,  Matt.  CO  7-4700 


83S  W.  CHiaCO  AVI. 


Jamarr,  1953  —  aECTItONICS 


SEARCHLIGHT  SECTION 


WIRE-CABLE  TERES  PARTS 


CO-122  3  coodoelor  •aeh  #22  AWG  mopmm 
iaeli«l  550'  Uaqtht 

CO-127  siaqU  #14  AWG  brcddad  and  tiaaMl 
copper  braid  thiold 

MULTI-CONDUCTOR 

2  coaductor  AWG  12  7  coaduelor  AWG  It 

7  coaductor  AWG  14  It  coaductor  AWG  It 
14  coaductor  AWG  It  t  coaductor  AWG  20 
11  conductor  ahioldod  10  conductor  AWG  It 
AWG  20  22  conductor  AWG  It 

2  conductor  AWG  It 

2  conductor  ■hioldod  AWG  10 

AMOUR 

DIUA-23  DHFA-lOO  F>lA-4 

SINGLE  CONDUCTOR  AWG  10 

thioldod  cable  with  terminal  luq  each  end 
100*  and  150'  lenqths 

WIRE 

AWG  It  copperwnld 

AWG  21  tinned  copper 

Reeletance  wire  AWG  32 

AWG  22  with  nylon  core  plastic  Insulatioa 

OIL  FILLED  CONDENSERS 

MFD  VOC  Cash  Tsn  MFD  VOC  Caah  T«i 

1  *M  .M  .M  .1  2MS  2.W  1.M 

2  (M  .M  .N  I  MM  2^  2.M 

4  tW  14t  \M  .  4  MM  2.M  244 

I  tM  144  1.M  '  4  MM  4.M  44S 

l-<  Mt  240  244  4  T4M  UM  244 

42  ItM  44  44  2  7SM  2244  2244 

4  14M  44  44  I  4  124M  7.N  744 

2  14M  144  LM  I  44M  144M  12.M  11.74 

1  12M  1.44  1.M  ,  4  1S4M  14.44  1444 

1  ISM  1.74  l.U  I  .4U  1S4M  12.44  12.M 

SPECIALS 

404t  Crystol  in  Holder  1240 
Balloon  with  Hydroqoa  Generator  1240 
300  Feet  Aerial  Wire  t2.00 


MICROWAVE  TEST  EQUIPMENT 

10  CM  echo  bos  CABV  14ABA-1  ol  OBtT-3. 
iroquoncy  ronqe  2lt0  MC  —  3170  MCA. 
Dir^  reodinq  micrometer  he«M.  Biaq 

?redictien  scale  plus  t%  to  minus  t% 
ype  "H"  input.  Besononce  Indicator 
meter.  With  accessories,  spares  and  10 
CM  directional  coupler.  Brcmd  New. 


TUBES 

2CS4 .  444  442 .  S.M  i  < 

2X2/474...  .44  424 .  44* 

1U4 .  4.44  444 .  44 

SC14 .  1.M  421A .  4.44 

7CV2242A  .74  444 . M 

14V. . 24  447  . 24  I 

1S« . 44  CKISM..  44 

Mtpss....  44  CK1M7...  44' 

M/U .  44  1424 .  44 

Mtsii....  .24,1424  . 24 

WKitSA..  4.74 '2M1 .  1.14 

S14A . M  7U1 . M 

tMLSSl...  4.44  44U .  1.M 

71SA . M  44M . N 

441A .  44  C4  .  S.M 


HI  VOLTAGE  FILTER  CHOKES 
.4  HY  4.5  Amp  DC  3  ohms  1230  BMA  to 
found.  New. 

1  HY  34  Amp  DC  3J  ohm  GEttG43t. 
New. 

1.7-3  HY  2  AMP  DC  34,000  VDC  GE  Y34tA. 
New. 

NAVY  ENTERING  TYPE  INSULATOR 

Porcelain  Hanged  bowl  with  brass  rod,  fit¬ 
tings  cmd  aluminum  shield.  Dlmensioos 
4H"  high,  t-S/lt"  OD  at  base.  Brand  now 
3440. 

10  CM  ROTATING  ANTENNA 

24**  Parabola  in  turret  300*  span  at  12  BPM 
DC,  motor  control  and  reoersing  switch  Now. 


TIME  DELAY  SWITCHES 
1  Minute  115  VAC  tO  cydo  Bnc.  In  Walsc- 
proof  Metal  Cose  New  3345 
3  Mioo  Switches  Cootoct  at  40-41d2  Asooad 
TIsm  Delay  110  VAC  Motor  New  t440 
Thermo  twitch  50*  to  300*  F  115  VAC  •  tA 
230  VAC  e  5A 

Breaks  Contact  with  increase  in  Temp  era- 
turn  New  tl.tS 

CONTACTORS 

DPAT  US  VAC  to  cycle  15  Amp  De-Ion  lino 
Storter  Westiaghouso  tt.tS 
DPAT  115  VAC  "AB"  #700  tSJO 

RELAYS 

12  VDC  DPAT  Allied  Control  Bos  32 . 3145 

24  VDC  DPDT  Allied  Control  BJD3t . tl.4S 

24  VDC  3PDT  t  Amp . $140 

110  VAC  DPAT  1  Amp  Contacts  Struthors 

Dunn  CEA  1070 . t34S 

115  VAC  DPAT  Btrnthors  Dunn  CZA  ttt7  3345 
UO  VDC  DPDT  Struthors  Dunn  CS  2122.  .3440 
230  V  50  cycle  DPDT  GX  12HGA11A2.  .34.00 
ROLLER  INDUCTANCE  COIL  0-1 S 
MH  WITH  VERNIER  ADJUSTMENT 

Coil  Is  wound  on  ceramic  term  t\h**  long. 
Right  angle  drtre  gear  srith  H"  shoL 
Throe  position  swlt^  tot  vernier  operation 
Now— Metosner^-Ctao 

METERS 

Portable  0-25  Amps  AC  Weston  #433  Broad 
New  33740 

Ssritch  Boord  Panel  0-100  Amps  DC  Weston 
^tt  with  100  Amp  Shunt  Brand  Row 
32445 

EQUIPMENT 
Walkie-TalUoa  24-4.0  MC 
MN-2IT  Bendlx  CompoM  ReoelTer 
BC-733  GUde  Path  BoceiTor 
DAB-3 — Direction  Finder 
RDF  ReceWer  Equl|>ment  200450  EC  Fined 
Tuned 


SWITCHES— BATHTUB— OIL  FILLED— MICA  CONDENSERS— POTENTIOMETERS.  SEND  FOR  CATALOG 


COMET  ELECTRONIC  SALES  CO. 

22  Washington  St.  Tel.  BEacon  2-7863  Brighton  35,  Mass.  S2!llt*'^s‘imSMlitraif  coio.”?^ 


ebbs 


V 


^1 


OIL  FILLED  UPRIGHT  CAPACITORS 


Nation's  Largest 
Wholesale  Supplier 
Specializing  ONLY  in 
Buying  and  Selling 

ELECTRONIC  TUBES 

AND  CRYS1ALS 


OVER  4000  TYPES  AVAILABLE 
TOP  STANDARD  BRANDS 
IMMEDIATE  QUOTATIONS 


wunroR 


I  T 


Ctp.  MFD.  Voltoft  Cap.  MFD.  VolUst  Cap.  MFD.  Volti 

4.0  400  2x3  600  .15  400 

.1  500  2x4  600  .25  400 

1.12  600  2.0  800  2.0  400 

1.0  600  1.0  1000  .01  500 

4.0  600  2.0  1000  .2  500 

5.0  600  4.0  1000  .25  600 

6.0  600  2x.5  1000  1.0  600 

7.0  600  .25  2000  2x.1  700 

8.0  600  .5  2000  .1  750 

9.5  600  1.0  2000  2.0  750 

10.0  600  .25  3000  .03  1000 

All  above  Standard  Brandt  and  In  ttock — Write,  wire,  phene  year  tegukumenH. 

Oil  filM  Filin  Condansnrt — Swpgr-Spnclal 

Here's  a  seasotional  Standard  Brands  bny  la  10  mid.  BOO  VDC/220  VAC, 

Typs  H2-157  or  Type  CRA-2100.  2H"  dlam.  S%"  high.  Theee  condeaem  m 
new  being  need  Im  hundreds  ei  industrial  appUcattons.  Ratod  at  220  VAC  IH 
thsy  ars  suecssshilly  used  la  drcults  oi  000  VDC.  A  ones  In  a  Mk/f  an  II 
Ulatima  bnwl  (Lots  or  100  tt<  ooch)  Slagle  lots . «■  ■■ 


Voltasa 


87  8AST  88  STIlir,  NSW  TOM  16,  N.  T. 


WIRBi  RAN  lABA  WE.  Ih  V. 
mBTTPiiN.v.  1-1  tear  cabuiSimi 


SOLA 

Constant  voltage  transformer 
Model  #30807 

Input  OO  Oettet 

M-l2tV  tli.0V 

DRILLICK  EUCTRONIC  »AUS  W. 
S2S1  W.  Pice  Bhrd.  Los  Angetos  It,  CnM. 


Ulstims  bnyl  (Lets  of  100  0t<  soch)  Slagto  tots . **  II  ■ 

#  400  Mfd.  C-D  Photeflasli  Cendaniars  |l  I 

These  400  mid.  450  WV  pbotoflosh  eendensers  are  eqsl-  IH  H 
valent  to  40  wotts/secends  output  eodi.  4"  high,  2H"  xM  ■ 
dlam.  Each  . $445 

ACORN  ELECTRONICS  CORP. 

76-E  Vgtay  S».  WOrlli  4-3270  Ngw  York  7,  N.  Y. 
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'  N^W  i  USID  -  COMPLITI  MNf  Of 

Boi  B’ofcfi  P'm  h#ot(*'»»i  Sh»oi» 

PwncKri  loUt  )pet  Weidrrt  >-  D>  Ac'O  P*ito 
WKi»n-  y  tqwipmrot  et< 

B  D  BROOKS,  INC.  310  Atlonlif  A  V  r 

Boston  Moss  T#t  MAntoc^  <»-J300 


SEARCHLIGHT  SECTION 


POWER  RHEOSTATS 


END  OF  YEAR  CLEARANCE  ON  OUR  ENTIRE  STOCK 
OF  SPECIAL  PURPOSE  A  TRANSMITTING  TUBES. 
ADOITIONAL  DISCOUNTS  FOR  QUANTITY  SHIPMENTS 


r|  W  Ea.i  r  W  Ea.i  r  W  Ea. 

.f  28  1.M7S  28  I.M5M  800  9.4* 

.8  80  2.81  78  78  l.M  885  180  8.59 

.8  160  8.98  88  80  2.88  788  28  2.28 

1  80  2.81  88  800  12.48  788  ISO  8.48 

2  60  2.81  188  28  1.98  1888  28  2.88 

2  100  4.88  188  60  2.88  1888  60  2.88 

2  100  8.42  188  100  4.89  1288  226  7.28 

8  100  4.87  125  26  2.28  1288  800  8.48 

8  228  8.88  168  80  2.88  1258  SO  2.88 

4  228  8.88  178  28  2.28  1288  160  8.18 

8  26  1.97  188  26  2.28  1888  26  2.88 

8  60  2.88  288  28  2.28  1888  60  2.88 

8  100  4.88  288  100  4.48  1888  60  2.88 

8  26  2.28  288  180  8.84  1888  160  8.19 

8  60  2.88  228  60  2.88  2888  26  2.88 

8  76  8.98  288  26  2.28  2888  60  2.88 

7  28  1.98  288  80  2.68  2288  160  8.24 

7.8  78  8.98  888  80  2.88  2888  60  2.88 

8  80  2.U888  76  3.98  2888  100  4.88 

18  26  2.28  888  100  4.48  2888  160  8.24 

18  80  2.88  888  160  8.84  8888  26  2.88 

18  100  4.87  888  26  2.28  8888  100  4.98 

12  26  2.28  858  100  4.48  8888  26  2.88 

12  60  2.88  878  26  2.28  8888  60  2.98 

18  26  1.98  878  160  8.89  7888  60  2.98 

18  76  8.98.488  28  2.28  7888  loO  8.82 

18  100  4.88  488  78  8.98  18888  60  2.99 

28  60  2.83  888  26  2.23118888  100  8.82 

22  60  2.88  688  60  3.U'18888  100  8.81 

8  26  2.28  888  78  8.98  18888  26  8.28 

26  1.98  888  100  4.88  28888  160  8.75 

58  80  2.88  888  160  5.181 

Saagifr  Tra*  Shall  Raquirad  "8"  or  “Kaob'* 
9pa^  Priea*  to  Qaaatity  Uaan. 


8.78  87111 . 

4.88  8S8A  _ 

24.88  894A  _ 

1.98  417A  ... 

8.78  4881H  ... 
1.49  588  . 

8.78  881 

.79  588  . 

.46  589  . 

14.98  HY418  . 

.88  788A  ... 

.89  781A . 

.89  782A 

.89  788A  ... 

1.49  784A  . . 

.89  788A 

.29  784AY-1)Y 

4.88  784EY-GY 
.78  787A 

.78  788 A 

8.88  718  8811 

19.95  718A 

8.49  714AY 
.78  715A 

19.98  718B 
7.76  718<; 

.88  717A.  ... 

1.78  721 A . 

1.49  722A . 

.78  724B . 

4.98  728A . 

18.88  888A . 

14.98  881A . 

4.95  888  . 

4.98  888  . 

4.88  887  . 

8.78  888  .  . 

8.88  811 

.49  811A  ... 

4.98  812. 

7.28  812A 

4.98  818 . 

8.98  814 
8.98  S29B 

14.96  888B 


.89  8r:88  C:8B. 

1.84  H.Pl . 

1.88  8D21 . 

1.88  8I'P7 . 

1.18  C;8H  . 

.88  8R4GY... 

1.98  C4A  . 

2.38  4AK5 . 

12.88  4K7C; _ 

2.48  7RP8 . 

7.88  7<;4 . 

24.88  7E8 . 

2.49  18Y  . 

.89  12A4  .  . 

.89  24G  . 

.49  RK34 . 

.69  45  Special 
.44  PGir?. .. 

.29  Rlt72 . 

.18  RK78 

.89  RK78 
7.88  RE1.8 
14.98  PG81A  .  .  . 
.98  VT98 

7.88  VT98 _ 

14.98  I88TH 
14.98  HY1I4B.. 

19.88  VT127  .  . 

24.88  2  88B  _ 

89.58  211  . 

89.88  317(; 

.78  288TH 

.49  268TL _ 

.89  28BA . 

2.49  284A  .  . 

1.49  8841 H 

4.98  884T1. 

1.49  887A  _ 

.88  8I4A 

4.78  82RA  . 

1.78  829A  _ 

.49  88IA 

2.98  388B 

17.88  883A 

8.49  887A 


.79  U2A . 

1.39  841 . 

4.78  848  . 

14.98  844  . 

42.88  848  . 

14.98  841  _ 

4.78  844  _ 

19.95  846  . 

.98  844A  _ 

.15  872A  GE 

17.84  874 

4.98  874 

3.49  879 

2.78  981A 
.89  984 

1.49  968 

89.88  984  . 

89.88  987 

7.98  988A 

8.78  El  148 
.78  C.KI888 
.92  I48M 

4.98  1414 
4.98  1419 

4.98  1428 

19.98  1424 
.98  1429 

1.78  1484 
1.89  1442  . 

2.49  IH6I 

4.78  3881  . 

1.78  7191  . 

.45  8811  . 

8.78  8812  . 

3.88  88I1A . 

1.89  8828  . 

2.25  8821  . 

2.78  8825A 

8.88  9881  . 

2.78  9882 

3.88  9881  . 

11.98  9884 

2.98  9884 

12.95  4  Amp  TunRar 
2.78  Bulb* 


OA8/VR78 . . 

OB2 . 

OB1/VR98 
<XU  VRI8S 
008/ VR 188 
IB22 

IB24 . 

1B27  ... 

IB29  . 

IB84 . 

IBS4 . 

elk; 

1D8GT _ 

1L4  .... 

1R4/1244 

1T4 . 

2G2I/I442  . 

X:22/7I98 

JC,24A 

X:U'’tK,U 

2fA» 

3C41 

3G44 . 

2223 . 

2234 . 

2227 . 

2219 . 

2248 . 

3241 . 

3X2  . 

1B7/I39I 
8B23 .  .  . 

8C24 .  . 

8C28 . 

8CPI  SI  . 
804/1299.  . 
1021 

8EP7  . 


LARGiST  VAkllTliS  Of  NEW 
SURPLUS  AT  LOWEST  PRICES 

•  OIL  CAPACITORS 

LAR6E  RECTANCULARS 
SMALL  RECTANOULARS 
_ BATHTUBS;  TURULAR 

•  MICA  T*R'iXf5  G-1.2-3-4 


SEND  US  YOUR  INQUIRIES  ON  TYPES  NOT  LISTED 


•  ELECTROLYTIC  FP  CANS 

•  AMPHENOL-CANNON 


MARITIME  INTERNATIONAL  COMPANY 

STATE  STREET  NEW  YORK  4,  N.  Y, 


•  AN-UG-UHF  CONNECTORS 

•  LORD  SHOCK  MOUNTS 

•  BIRTCHER  Tube  CLAMPS 

•  lAMPC  PLUGS— SOCKETS 

BABSIEB  STRIPS 

•  POWER  RHEOSTATS 


Radar  *  Rotistors 

SCR-84SA  Saareh  an8  Traak.  Camplita  trallar.  FIxaS  w.w.  I60J80  ahai,  m  w.  famila  an4i.  .81.00 

aawar  taarlv  aa8  ipara  parta.  Naarly  New.  Wrilr  FIxad,  ar.w.  8.000  ahin.  200  w.  larmla  aa4a..  1.00 

far  8aaari»tiaa  anO  *rlaa.  aw  »  aw  i* 

•r  <  R  OL  L  Mattrs  li  Mulhplisrs 

„  -T!*!!?*  . ..  ^  WatllBahaaaa  Typa  R-S.  I  aiH-  praaUlaa  aiatar 

Maw  IS  K.W.  Aaiartraa  ail  caaM  Plata  traaa-  aialtlpliar  raalrtan.  wira  waaad.  aaa  inOaetIva. 

taram  Il8«./288y.  08  ay.  alatia  phM  artia»,  ■/,%  lalaraaaa.  Caa  ba  aaraarad  tatathar  tar  aay 

17.008  valta.  .8  aata.  aaaaada^Caa  ha  taralakad  daairad  fatal.  Naw.  84.00  aaah. 

aaatar  taapad  ar  hra  wIra  MOO  aHta.  1.0  aaip.  Amaiatar.  a-a.  r  Waatlaihauaa  NA-38  ar  Waataa 

State  prlaii^  aad  ^adary  aaltasa  daairad  Madal  478.  8  aaipa.  f.a.  daSactlaa:  aaala  aallbratad 

Priaad  878.00  aaah  f.a.h.  Laa  Aaialaa.  0.120.  laaladaa  daafhaat  typa  aarrant  traaataraiar 

Fllaaiaat,  Aaiarlaaa  Traaafaraiar  Ca.  Spaa.  20IM.  ia/200-8  ratia  at  28.133  ay.  $0.80. 

Tyaa  WS.  .088  KVA.  M/M  ay.  S.P.,  38  KVA  ..  , 

tm.  12  KV  d.a  aparatlaa.  PrI.  118  a..  Saa.  8  *..  *RalayS 

Allaa.eradlay  aaariaad  lalay.  IIS  a.  M  ay.  Cat. 

rLetoto '  i*ia‘  ?  Adjaatahia  0.3  to  IS.I  aaipa.  17.08  aaah. 

n^?**iai  ?Ta  *7**?  it**?-I*^*  a L’JrtrV-  * Waatlafhaaaa.  110  a.  H  ay.  D.P.S.T.  18  aaip. 
8B'88*aaali  *"*'  *"**^*'’  ****'  aaataata  with  latariaak.  14.98  aaah. 

Battery  Charpar.  6.E.  Cat.  #WS.093I8.  PrI.  *RactifiarS,  Dry  DisC 

1**-J iV '??■  y -.f?. j*-*^*: - ^  Ca.  S.  FWB  1.0  a.  d.a  f  I  aaip. ..  .E78  4  lar  2.M 

?a?  Salaaiaai.  FWCT.2.2  a.d.a  #  3  aaip  .78  4  far  2.80 

hi*.  ^  T  !•  Salaaiaai.  HW.  38  a.  d.a  0  .2  aaip.  .78  4  far  2.80 

!s  SSm  ^/^'  h  d  *  wt  aa^lhl'  SalaBlaai.  FaaB.  M  a.  a.a  #  1.8  aaip . 3.M 

V  PHi  te7  an**  l?7M  Salaaiaai.  FWB.  184  a.  a.a  .0  aaip . 8.80 

2far  MEM.*^  *■  ***■*"■  *  '**■  Satealaai.  FWB.  IM  a.  a.a  .4  aaip . 8.80 

Chaka.  twiaalat  I8.0M  a.  d.a  llaa.  rippla  fra.  *StaRd  Off  llttulaTorS,  Caramic 

aaaaay  128,  140  ahaii.  .82  aaip.  •  OM  kaaryt:  .82  .■/•.<■..«»  a  aa  ^ 

aaip.  e  28  haarya;  48%  rip^  AaMrtraa  SpM.  \!f,  !',r  !  J- . ’I'S!,  Ir 

#25is?:  S42.N.  \(;.  Jit ;  P;:;:;::;;:::::;::;;;:;;::  1;SS; 

*C«^citors  Alt  tiaaa  with  aiatal  aapa  aad  haaaa. 

•k'MrSJ!:  V&fiSJ?  M'RH  Valtaf  R.cfiflar  f-war  S-^ly 

SI7.M  Variahia  aatpat  0-18.000  a.  d-a  e  800  aillla.  lapat 

.28..28.  8080  a.  d-a  ar  .128  •  I2.0M  a.  d-a.,  Faat  118  a.  80  ay.  Raala  phaM.  Aiwa  tepa  BA-^ 

Cat.  «A784a  all.  $3.78.  Slaa  83%'  a  OS-lk'ii^aO. V.^WL  20«  Iha.  Ualte 

1.28/1.28  aifd..  78M  a.  Pyraaal  Cat  #2SF3M.  ara  aaw.  aaaiplata  with  apara  tahaa  aad  raaiata  aaa- 

$17.88  tral.  Write  far  datailad  lafaraiatlaa. 

*  QiMofiflds  aralicbit — sii6>8cf  fe  ipactef  Uiscovafs. 


•  SWITCHES 


•  MOSSMAN  .wSyc^Es 

•  AIRCRAFT  p^s 

•  RESISTORS  “■•n»EcM{'o"N“‘-‘ 

•  FUSEHOLDERS-MOUNTS 


•  INSTRUMENT  KNOBS 

•  MANY  OTHER  ITEMS 


HIGH  POWER  TRANS.  MICA 


Los  Angeles  21,  Calif 


1527  E.  Seventh  Street 


188  80kT  I  .881  aoka 

4  Mkr  !  .08384  t.Sk* 

883  3ek*  I  .887/lttT— T0A/888kc 

Full  rstlngn  mmd  ptictt  mpoti  nquutt. 


SHEET  METAL  MACHINERY 


GLASS  TUBING 

FYRtX  -  NONEX  -  URANIUM 
BULBS  ft  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LIST 

HOUDE  SUffLY  COMPANY 

PHONE  KEYPORT  7.I2M 

M.  R.  #  1  Bok  BOX _ Koyoort.  N.  J. 


A.  MOGULL  CO. 

SO  Wtst  Broadway  N.  Y.  7.  N.  Y. 
PhoRt:  WORTH  4-0865 


January,  » 953  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


FOR  THE  BEST 
IN  ELECTRONICS! 

PARTIAL  LISTING 


TELEMARINE 

COMMUNICATIONS  CO. 


IMMEDIATELY 
AVAILABLE 
PROM  STOCK 


OF  OUTSTANDING 
SURPLUS  COMMUNI¬ 
CATIONS  EQPT. 


MARINE 

TCS  X’mttr-Receivers  for  Ship  or 
Shore. 

TBK  HF  500W.  Transmitter  with  MG. 
Starter,  and  Spares. 

TAJ  500  Watts  Output,  175-550  KC. 
New.  Equipment,  with  Spares,  Mo¬ 
tor  Generator  (AC  and  DC  avail¬ 
able)  Starter,  Tubes,  Complete. 

GO-9  100/125  W.  IF/HF  Ship  or  Air¬ 
craft  Transmitter,  A1  or  A2  Eniis- 
sion.  All  New  with  Spares. 

ISO-AY  Mackay  IF  Ship  X’mttrs. 

8707  RMCA  Ship  Radio  Compass 

SCR-610  Crystals,  in  s«ts  (120 
channels)  or  individually.  TESTED. 
Write  tor  PRICES. 


3040  W.  21  ST  STREET, 
B'KLYN  24,  NEW  YORK. 
PHONE:  ESPLANADE  2-4300 
CABLE:  TELEMARINE,  N.  Y. 

• - • 


EXTRA! 

PE-104  POWER  SUPPLIES  for  Re¬ 
ceiver  of  SCR-284,  NEW,  with 
Spore  Vibrator,  Export-Packed. 
Large  Quantity  Available.  WRITE 
FOR  PRICES. 


MISCELLANEOUS 

DZ-2  Direction  Finders 
GP-7  Aircraft  Transmitters 
ZB-3  ILAS  Eqpt. 

SCR-283  Rcvg  &  X’mttng  Eqpt. 
Complete. 

RT-3/ARN-1  Altimeter 
RADIOSONDES  AN/AMQ-IA  to  D. 
New. 


APR-4  TUNING  UNITS: 
TN-18,  300-1000  MC  $149.50  ea. 
TN-19,  1,000-2,000  MC 

$149.50  ea. 

New,  Original  Cases. 


GROUND,  SHIP  &  AIR 
COMMUNICATIONS 


TDQ  VHF  100-156  MC  50W.  AM 
X’mttr  for  110  V.  50/ 60  C.  AC. 

BC-797  VHF  1 10-126  MC,  50W.  AM 
Output  for  1 10  V.  50  60  C.  AC. 

SCR-284  Ground  Portable  AM,  Trans- 
Rcvg  Eqpt.  for  Field  Communica¬ 
tions. 

SCR-522  VHF,  4-Channel,  100-156 
MC  Trans-Rcvg.  ^pt.  for  Pl^ne  or 
Ground  Communications. 

SCR-511,  Walky-Talky,  3-6  MC, 

Crystal  Controlled  Trans-Rcvg.  with 
Plug-In  Units  for  Freq.  Changing. 

96-200A,  2  KW  Wilcox  X’mttr.  125- 
525  KC,  3  Cabinets:  RF  Unit, 
Modulator,  Rectifier;  Al,  A2  and 
A3  Elmission. 

250  &  500  WATT  SOUND  SYS¬ 
TEMS  for  Airports,  Shipyards, 
Amusement  Parks,  Civilian  De¬ 
fense,  Etc.  Write  for 'Prices  and 
Literature. 


PHOTOCani  SALES 

417  N.  foothill  BM.  SY  Comoro  2-4I3I 

Rasadttia  t.  Calif.  BY  art  1-6751 

FREE  24  PAGE  WINTER 
SURPLUS  SALES  CATALOG 


■ryl 

PtMM  ttato  nsct  dMcristi*ii  of  th*  randltlan 
and  dataila  af  aiadiScatlan.  Indicata  lawaat 
•fiea  In  Snt  lattar. 


804C  Stsnal  Uaoarator  S-330  nie.....Exe.  PUR* 

Uawlatt  Parkard  4I0A  VTVU....Uken«w  ISS.OO 

Rlmpaoo  Ganaacope . New  273.00 

LM  a  BC-2S1  KrequcocT  Mrtar  wlUi 

caL  book,  crystal,  and  tubea . Exe. 

T8  331/11  Weaton  T<wt  Ret . Exe. 

T8-148/in*  . N»w  Mff. 

Slsnal  Uenerator  196 A . Like  new 

SUUlon  Hiimallier  Radio  A  TV.. Lika  new 

Dumont  108  Hrope . Exc. 

T8-146/1JF  X-Band  Signal  Qaoera- 

tor  . Exc. 

3058  Floor  model  Oiicllloaoopa  0-  tube 

BCA  mf( . Exc. 

TH-34/AP  Portable  Oacllloacoiie. . .  .Exc. 

T8-11  Trwt  Bet  for  X-Band  Box  1  A  1 

complete  . Exc. 

APIl-4  Haatch  Kai^wr  . 

Tunlna  ITttlu  for  APR-4  Recelrer . 

BC  348.  BC  311,  BC  341  Recelrert . 

APS-3  . Exe. 

BCR- 184  Field!  Beta . Exc. 

APN'tA  or  B . Exc. 

APR-SA  . Exe. 

BCR-MS  Radar  Tr^Iar . 

Ty«  IMA  Q  meter  130-110  mo. 

Boooton  Radio  Corp . 

Antenna  AT  104/APN0 . New 

Automatic  Pilot  Ineeitar 
Type  DA  Input  18VOC.  0  11  ampa 
Output  IISV.,  S  phaae.  400  epa. 

115VA.  . Exc. 

T-IT  Hand  Sfloropbone  witb  cord  and 

PL-S8  . Exc. 

Impedance  Bridie  6S0A  Oaneral 

Radio  . Like  new 

H8-13  8000  ohm.  Uaed  SZ.SS . New 

H8-18  8000  ohm.  I'aed  I.7S . New 

H8-13  800  ohm.  lined  3.S0 . New 

HR  38  800  ohm.  Uaed  I.7S . New 

*PUR— PRICE  upon  requeat. 

NOTE:  One  of  the  larseat  and  moat  complete  elec¬ 
tronic  aurplua  atocka  In  the  country.  Wo  hare 
thouaanda  of  tubea.  capacitori,  pluga,  aeoeaaorlea, 
tranamlttera-reoelTera,  teat  equipment,  ate.  Bpnd  ua 
your  requlrementn. 

TERMS:  Prloea  F.O  B.  Paaadena.  Caliromia.  E14t 
on  aU  C.O.D.  ordera.  Callfomlana  add  349  Balea 
Tax.  Prloea  aubject  to  chanie  without  notice. 


n.so 

130.00 

PUR* 

PUR* 

PUR* 

PUR* 

PUR* 


PUR* 

PUR* 

PUR* 

PUR* 

PUR* 

PUR* 

PUR* 

PUR* 

PUR* 


4.S0 

PUR* 

S.SS 

2.2S 

S.M 

2.2S 


SAVE! 


SAVE! 


SAVE! 


PRICED  TO  SELL  .  . 
MFG.  BY  WISTERN 


SURPLUS 

RADIO 

CRYSTALS 

AT  A  FRACTION  OF  THEIR  ORIGINAL  CO$T 
ELECTRIC  AND  FEDERAL  TEL.  t,  RADIO 


ALL  FT-241-A  HOLDERS 
Available  As  Follows  For: 

SCR  608-A  and  SCR  628-A  SCR  528  and  SCR  538 
BC  684 . 120  per  set  BC  604 . 80  per  set 

500  KC  Crystals . $1.95  m. 

1000  KC  Crystals . $3.95  eo. 

QUANTITIES  AVAILABLE 
Wrilt  For  Fries  QuototioR  Os  Your  loquirsmsRft. 


otHpamj 


BOX  356-Z  EAST  PASADENA  STATION 


PASADENA  8  CALIFORNIA 


ELECTRONICS  — Jonuory,  7953 


409 


SEARCHLIGHT  SECTION 


WHEN  YOU  ORDER 


WELLS 


COMPONENTS 


HIRES  WNAf 
YOU  on 


D  IMMEDIATE  DELIVERY  FROM  STOCK 

(in  any  quantity) 

□  FINEST  QUALITY  OF  FAMOUS  BRANDS 

□  GENERALLY  LOWER  PRICES 
ORETUAN  PRIVILEGE  FOR  FULL 

CREDIT  IF  NOT  SUITED  TO  YOUR 
REQUIREMENTS 

The  valuable  service  Wells  provides  to 
the  industry  is  being  used  by  many  of 
our  greatest  manufacturers  as  a  matter 
of  course. 

Our  vast  stock  (the  world’s  largest) 
may  contain  just  the  components  you 
need  to  fill  urgent  orders  —  at  a  substan* 
tial  savings  in  time  and  cost. 


ADEl  ClAMrS  •  ANTENNAS,  Intuloten.  Matt  Sec¬ 
tion*  •  BINDING  POSTS  •  BLOWERS  •  CABLE 
ASSEMBLIES  •  CHOKES  •  COILS  •  CONDENSERS 
Oil  Eillod,  Bathtub,  Hearing  Aid,  Trantmitting  Mica*, 
Silver  Mica*.  Ceramic,  Variable,  Trimmer  •  CRYS¬ 
TALS  •  FILTERS  •  FUSES  t  MOUNTINGS  •  GEN¬ 
ERATORS  •  GROUND  RODS  •  HEADSETS  •  I.F. 
COILS  •  JACKS  •  JACK  BOXES  •  KEYS.  Telegraph 
KNOBS  •  LAMPS  •  LORD  MOUNTS  •  LUGS 
MOTORS  t  BRUSHES  •  PLUGS  •  RECTIFIERS  Selen¬ 
ium,  Copper  Oxide,  Meter,  Diode  •  RESISTORS-AII 
Type*  •  SELSYNS  •  SOCKETS  •  SWITCHES 
Aircraft,  Micro,  Switchette*,  Toggle  •  TIMERS  •  TUB- 
ING-Flexible  •  TUNING  SHAFTS  •  TRANSFORMERS 
All  Type*  •  VIBRATORS  •  WALKIE  TALKIES 


D YN AMOTORS 

OVER  100,000 
NEW  DYNAMOTORS 
IN  STOCK! 

DM  32A  -  DM  53A  -  PE  86  -  PE  101C 
DM  33A  -  D  101  -  PE  94,  otc. 

largo  quantitiot  of  bruthot  for  all 
typo*  of  dynamotor*  and  nfotor*. 

Write  u»  for  quotation*.  Advife  u* 
your  requirement*. 


A  complete  Signal  Corp*  *teck  number  li*t- 
ing  of  item*  in  our  ttock.  Write  for  fitting 
No.  SOtlOO.  (For  government  ogencie*  and 
contractor*  only.) 

Manufacturer*  and  di*tributor*— write  for 
new  Condenter  Catalog  C-10  now  available. 

Wrif,  Wif,  Phono  Yovr  K»quir»m»nts 

all  phonos:  SEeley  8-4143 


CHECK  AHD  COMPARE  OUR 
COMPLETE  STOCKS 

Tht  fellowlog  Is  jvst  a  partial  list  ef  tka 
currant  efoctranJc  end  ofrereft  aquipmaat  mam 
In  our  warahauta.  Writa  for  compfete  informa¬ 
tion.  Prompt  ropffe*  to  all  Inquiriot. 


RC-103&AN/ARN-5ILS 

New  in  orlgltiol  carten*.  Complete. 
Comitt*  of  all  occetooriet,  plot  AS* 
27A.  RSfS/ARN.S  and  RC-733D. 
MedifM  to  nog  alarm. 


BC-611  A  BC-72I  HANDIE  TALKIES. 

Pin*  SPARE  PARTS,  (}«aBtity  available. 
IE-17  TEST  SET 
AN/ARN-7  COMPLETE 
SCR-269  COMPLETE 
TBS  4  A  S,  NEW.  COMPLETE 
AN/ ARC-1  VHP  EQUIPMENT 
BC-348  RECEIVERS 
BC-342  RECEIVERS 


31  KVA  BUDA  DIESEL  PLANT 

3  pka*o,  110  V,  AO  cycle*.  Spore 
port*  and  generator  available.  Hot 
been  run  only  40  bourt. 


■33  W.  CHICAU  AVI.,  BCPT.  SL.  CHIUSB  22.  ILL. 


AN/ART-13  EQUIPMENT 

ATC  XMTR  T-47A/ART-13  XMTR 

T-47/ART-13  XMTR  CU-24  ANT.  LOAD 


CU-25  ANT.  LOAD 
MT.283  MOUNT 
MT.284  MOUNT 
SA-22  ANT.  LOAD 


DY*11  A  12Dynam't’r 
0-16  LFO 
ATC  DYNAMTR 
C-87  CONTROL  BOX 


AN/APG-13A  RADAR 

Abfolutely  complete,  brand  new 


AN/APN-2 
SCR-729  New 
TA2J-24 
RTA-IB 
BC-1016 

APA-6  INDICATOR 
APA-11  INDICATOR 
APA-17  RADAR 
HS-33  HEAD  SETS. 
NEW 

MG-149F  A  H 


MG-153 

APS-2,  3,  A  15 
Component* 
AN/ARC-5  VHF 
SCR-274  A  ARC-5 
Command  Eqnipm’t 
R-4/ ARR-2  Receiver* 
BC-640  VHF  XMTR 
SCR-510 
SCR-522 
MG-153 


SPARE  PARTS 


SCR-720 

SO-7 

AN/ARN-7 

SCR-269 


SCR-522 
AN/ART-13 
AN/ARC-1 
BC-61 1 


SCR-718  A,  AM,  B  &  C 

Altimeter  equipment— completo 


To  inture  tbe  finett  of  tervice  end 
quality  of  merebandite,  we  hove  iu*t 
recently  put  into  eperotioe  our  own 
reconditioning  and  tunctloe-tecllng 
plant,  complete  with  all  focilltiet. 


REXPORT  INQUIRIES  INVITED 

Wo  (orry  an  unoiutlly  laroa  (taofc  ol  Abtlao 
Ceuiommt.  Tmt  Eeulomoat  Radar  S«^  (ta. 
Write  far  our  law  aileM  and  •ampteto  latarma- 
tton.  Wt  furnUh  Immadlate  OMwan  ta  ell 
Ineulrte*.  Write  today! 


V«H 


ELECTRONIC 

INDUSTRIES 

INC. 


2033  Wott  Vonico  Blvd.— Dopt.  B-19 
Lob  Angolot  A,  California 
Rhono:  RfpuANc  3-1 127 


Extelknt 

RW  "  Values  I 

RA-52  REaiFIER 

Tranitat  controlled  to  produce  high  voltage 
DC  from  1 10  VAC  60  cycle  *ource.  Up  to 
1 1 .500  VDC  @  50  W.  Metereu  high  volt¬ 
age  (0-15  KV)  and  current  (0-20  MA). 
New  . $74.50 

TS159/TPX 

COMBINATION  SIGNAL  GENERATOR 
AND  FREQUENCY  METER 
Freq.  range:  150-200  MC.,  cryttal  cali¬ 
brated.  Ha*  *eparate  30MC  (ignal  output. 
cry*tai  cal :  3-*tage,  AF  amplifier.  Power 
meaturement*  by  built-in  VTVM  circuit. 
0-1  MA.  meter  a*  2- range  voltmeter.  Built- 
in  4(X)  cp*.  voltage  regulated  power  tup- 
ply.  New . $69.95 

WOBULATOR 
BUILD  TV-FM-AM  SWEEP  GENERATOR 
You  can  build  "Vertalile  Sweep  Frequency 
(Aerator”  with  APN-I  magnetic  unit*... 

$SJ5 


WANTED! 

AU  TS,  APR,  APS,  ARC, 
ARN,  ART,  SCR,  R89  aod 
BC  equipment  .  .  .  write 
today! 

Quote  lowest  prices  in  your 
^t  letter 


RM  29  with  the  TS-13  handaat 
$14.95  ea.  2  for  $2750 

RL-42  Revertible  Motor  with  antenna  reel 
and  clutch,  u*ed . $2.95 

WRITE  FOR  PRICES 


BC1033 

BC376 

LP21LM 

BC939 

BC636 

TS61 

APS13 

RA42 

TS92 

ARN7 

RA52 

BC1277 

SCR269F&G 

RTAIB 

BC191 

SCR619 

TA2J 

BC1287 

BOONTON  SIG. 

CRT3 

APR-4 

GEN.  1. 26  B 

MPIO 

MN26C 

TS  100/ AP 

MN26Y 

SCR  625  Famon*  Army  Mine-Detector 
For  Protpcctor*.  Miner*.  Oil  Compnnie*, 
PInmber*,  etc. 

Thi*  unit  i*  being  offered  now  at  a  con^- 
erabie  reduction  in  price.  Recently  adver- 
ti*ed  at  $7930  it  i*  now  available  in  the 
tame  brand  new  wrapping*  in  tuitcate 
tlyle  carrying  cate  (le**  batterie*)  at 

$59-30 

Ucad,  $39.50 

Shipment*  FOB  worehouee.  20%  Deooelt 
en  order*.  Minimum  order  $S.00.  Itinial* 
reeident*.  odd  regular  ealot  tax  to  romlt' 
tone#. 

Prtene  iubfoct  to  chonge  withont  notica. 


R  W  ELECTRONICS 

Dr pf  ELf  1712-14  S  Michigan  Avc 

Chicago  16,  III. 

PHONF  HArribon  7-9374 
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/oMory,  1953  — ELECTRONICS 


SEARCHLIGHT  SECTION 


[flfiiJ'TiIIffC'lilJ 


MOTOR^ENERATOR: 

Na»y  ty»*  CCL-IllOIi  115  VDC— %  HP— 1T50 
KrM.  OaMrator  17  VDC,  D.S  Amp.  ranwt  Drln 
ITln:  SW.M 


DC  SMALL  MOTORS: 

27.5  VDC— «000  RPU.  l.S  oa.  In.  Staaft  SUa;  1-H* 
z  14'.  Motor  Stae:  1-14'  z  1-14*.  No. 

27  VDC— 1/10  HP— 3500  RPM.  Shaft  Size:  %•  x  14'. 
Motor  Slae:  4'  z  l-H'.  Air  Aaaoc.  No.  CE-T03 

t«.M 

SO  VDC— 1/50  HP— 3000  KPM.  Shaft  81»:  V  * 
Motor  Slae:  5'  z  r.  U.  E.  No.  5  BNS8H.tlO. .  W.M 
21.1  VDC— 1/15  HP- 1100  RPM.  Shaft  Size:  l-H* 
z  H'  Motor  sue:  4-14'  z  1-44'.  Electroluz  No. 

ItlTl . , . $5.U 

24  VDC— Bereralhle— 3.7  RPM.  40  111  Torque.  Shaft 

Hlio;  ll/or  z  5A0*.  Motor  Slae:  5-14'  z  4-l/3r  z 
3-5/10'.  Alao  operates  14  VAC.  Phllco  No. 

441-1001  . $5.M 


DIREGRON 

SELENIUM 

REaiFIERS 


ANTENNA  EQUIPMENT 

MAST  BASIS— INSULATED: 

MP-1»  DADC- (Aa  lUnst rated  u  lafti  1* 
haoTT  ooU  vrini.  O'  Insulator.  Oswall 
lancth:  U-14*.  WsUht:  t-%  tta 

Price  . li-M 

MAST  BASE — Insulated  tips  srlth  haasT 
00(1  spring  and  S*  dla.  Insulator.  Ba- 
qulrea  1  Inch  hota  for  mtg.  Wrtaht ; 
•  lbs.  . iTll 


Buy  Direct 
From 

M'facturer 


TRANSFORMERS — 100V.  60  CycU  Pri. 

5  VOLT  CT-2SA— 10,000  T.  Ins.  OPEN  FRAMB 

O'  z  S'  z  4-14' . $7.95 

Sec.  Two  II  V.  4  A.  wln^nSD— ^Toe  It  T.  8  A.  or 
S4  V  4  A  88  M 

Sec.  24  VoU  H  'AmiL’*".;*'**,'.;'.'.. ^  I’.M 

Sec.  24  Volt  I  Amp.  .  I.M 

Sec.  24  Volt  6  Amp.  .  S.M 

Sec.  4-24  or  SO  VolU  8  Amp .  S.M 


MAST  SECTIONS  For  ABOVE  BASES 

Tubular  atsel,  coppar  eoatsd.  painted.  In  1  fL  sao- 
UoBs.  iorew-ln  type.  M8-5S  can  ha  nasd  to  mafco 
any  length  with  M8-S1-51-50-40  for  taper.  Any  eco- 

UM  . 5(M  Eaeli 

Larger  niametsr  BMlone;  MS-SS-54. . . .ll.M  laeh. 

AN-I04R  Antenna— 100-154  MC.— Copper . W.Oi 

AN-IIMB  Antenna— 100-151  MC— Bteal . t.M 

AN-104A  Antenna— 100-lM  MC.— Coppar . {.If 

AN-104A— Antenna— lOl-IM  MC.— Stacl . llO 

AN-llT  Whip  Steel— 1  PL  length .  I.U 

AN-IMA  Whip  Steel.  5  Pt.  w-Baee .  I.U 

AS-lT/ARN-5  Ram'i  Rom.  10  MC.— USED...  S.tO 

AT-tr/APT  Stub-llS-llS  MC . 0.U 

AT-41/APT-S  or  APT-1  Stub— 111-IU  MC....  0.00 
AS-K/ARQ-t  Mke  srlth  ooozlal  load  In  haeo. .  AOO 

A8-01/AiUf-B-IUlf-WaTo  Dlpolo— 135  MC . S.N 

AT  l/APN-l  .  4.M 


1  Am^. 

2  Ampe. 

2  h  Ampe. 

4  AmpB. 

5  Ampe. 

8  Ampe. 

18  Ampe. 

22  Ampe. 

2i  Ampe. 

24  Ampe> 

M  Ampe. 

34 ’Ampe. _ 

•  Ntw,  Scicniym  Rpctiflpr  Tronsformprt 

1*111:  115  V..  40  eyolee  In.  1  4  Ampe.  . 4  4. 

SlCC:  9,  12.  18,  24.  end  M  [  12  Ampe.  .  14. 


4.44 

14.2S 

12. M 

13. M 


MOUNTING  AND  CLAMPS: 

FT154  for  BC-344  BecHm  . 

FT-470  Mounting  A  Clemp . 

MC'476  Meple  lUU  Ifor  eborf^f/Felrleed. .. . 

MC'394  Wood  C'lemp  for  Keirleed . 

M'235  BobMn  A  250  Pt  W-104  .\ntetuie  Wire. 
WT'T  Weight  for  TrelUng  Antome . . 


84  Amp^. 


New  Selenium  Rectifier  Chokee 

4  AmpE.~.07  Hy.~.4  ehm  .  $7. 

12  AmM.*— .01  ehm  . $14. 

24  Amp».— .004  hy.— .025  ohm  . $29. 

p  een  menu**c4ur«  ottiur  e«l»f$ium  Puetieure,  •• 

>LA  H4AW-DUTV  PLATC  TPANSPOPmiA. 

tl:  200.  220.  240  volU— 60  Of. 

'C:  700-0'7o0.  A  coneervatlvo  800  HA.  5*!H 
NEW— Wt.  lo  Ibe.  €17  I 

SpeHe!  A 

•  LEEDS  A  NORTHROP  WHEATSTONE 
BRIDGES— MODEL  S430-A 
EXCELLENT  CONDITION  $99.50 


CORDS— CABLES 

C-Ul  Cord — f/ON-(5  Qenerator  . 

CD-31t  Cord  w/PL-Sl  *  8W-141  *  JK-UP 
CO-Wr  Cord— 1.5  PL  w/PL-U  A  JK-M.... 
CD-M4  Cord  w/C-410  Trana.  *  PL-54  PlUf. 

CD-SIS  Cord  for  LP-tl-Loop  . 

MC-tl5  Tuning  Shaft  for  tT4N . 


314'z31i'.  NEW  —  not  Oor't 
surplus.  OB 

Order  No.  IC9S9  ^ 

DUAL  BLOWER— Samo  aa  R.N-nO  aboto.  ezeept 
has  blowar  aaembly  la  each  slda  of  motor.  Order 

No.  1C880  . $13.95 

COMPACT  TYPE— 101  CPM.  motor  built  Insldo 
squirrel  cage,  4-H'  InUke:  3-%'  z  ST  Dls,  Complete 
dsa:  1-V  w  z  l-H'  H  z  1-H'  D.  Order  No. 

3C01T  . $I4.U 

FLANGE  TYPE- 140  CPM.  1-H'  InUke:  1-H'  Dla 
CompleU  ilza:  g-H'  W  z  T-H'  H  z  1-H'  D.  Order 

Na  1C807  . $13.15 

FLANGE  TWIN— rs  CPM.  4-H'  Intake:  S-H'  Z  ST 
Dla  Conmiete  slae:  11-H'  W  z  1  H'  H  z  l-l/Il' 
D.  Na  ICOOO . $21.15 


TUBES 


PLUGS  AND  CONNECTORS 

PL-Ill  Plug  for  1-11  and  1-81 . 

PL-111  Plug  for  LP-tl  Loop . 

PL- P-103  Plug  for  BC-S48 . 

MC-111  Rlgbtangle  Adapter  for  Comm.  Seu.. 
M-339  Rlghtangla  CoozUl  Connactor . 


OA2 . 95  OREO . 4S  304-TH.... 

ORt .  I.lOi  6<'.4 . 45  504-TL  . 

OCS/VRIOS.  1.19  6F6-M . 69U0A(Wr> 

ons/VRiso  .95  6Fi-r. . g9siiA(WK) 

OZ4 .  .  .59  MU-G .  .9S5I5C(WF:i 

IATGT . 19  4JS . 49S3a-A(WE: 

1AF.4 . 90  . 59  SS7A  (WR 

IBSGT . IS  6K6GT . 59S49ACWK 

IR21 .  2.00  6K7-M . 7e5S9-A(WB 

1B23 .  1.00  «L6-G .  I  19  S71-B . 

IB27 . 14.91  «iL7 . ao  375- A  (WP 

11.4 . 60  6N7-M . 95  nO-A  (WC 

ILSKGE)...  4.00  607GT . aosi7-A(WE; 

ILA6 . 90  6.S7-M . 91  400-A(WE 

1N21-B .  2.80  6SD7  . 79  401-A  (WK 

U423-A .  2.25  6.SG7 . M  405-n  (WP 

IN23-R .  3.49  6.SH7  . 64  407-A(WP 

IN54 . 64  6.SJ7  . 69  4M-A(WC 

INS4-A . 7S|  6SK7GT . 62  421-A  (WE 

1N44/4O0R.  I.2l'6SL7GT . 60  414-A/2C4 

IN4S/400<:.  I.»  68N7GT . 70  r,l,.5S9. . . , 

INiO . 55  6V6GT . 60RU.676.... 

1NS2 .  I.71|  6XSGT . 5«;7rtO-D. ..., 

INS4 . 19  6Y6-G . 9S,715-r. _ 

tB7 . 75  7A6 . 6$  717-A _ 

2C4J(GE  1S.15  7A8  . 7  5  805 . 

ITS! .  5.50  7(;6  . 69  805 . 

mil .  I.55i  7CS0 . IS.OOlMT . 

2EM .  2.ISI  7P7 . 73111 . 

2FJ0 .  2.19'  7H7 . Tljlll-A _ 

Ut2 .  650  I2A6 . 551IB . 

1JS4 . 27.2Sj  12AT7 . 75  81 2- A _ 

UU . 24  25  I1AU7 .  Mini . 

tl49 . 54.00  12BD6 . 1.M.129 . 

5A4 . 59  I2(U . 65,157 . 

5AP1 . 9.00;  I2H6 . 65  860 . 

SB2t .  7.50!  12SA7-GT..  .69  861 . 

SBM . 12.00,  l2SrS . 70;M6-A _ 

3BPI .  5.7$  12SGT . 85  172-A  (OC 

3RPII .  9.50  12SH7 . 65  1210 . 

SC22 . 70  00'  12SJ7 . 69,1613 . 

1C23(01D...  9.U  l»E7 . 72  1614 . 

9C14/24G...  1.50,  12SL7 .  .65  1616..  .. 

9C27  .  7.50  I2SN7GT.. .  .75  U22  (ILlf 

ICU .  9.9S|  I2SR7-M...  .63  1625 . 

2M/I299...  .50,  14P7 . M  1629 . 

50SGT/G...  .99:  2SAVS .  I.2$'I63I . 

2M .  .M;  2SBQ6GT...  .79,1632 . 

4-I2SA . 25.00,  25L6GT _  .Mi20M . 

4C3$ . 26.M  257.6 . 15  2051 . 

4X.UM....CT.M  551A . MI5SI6 . 

IOn(W.E.).U.lS  55.T  Bmaa).  4.M|S$21/C6L. 


DYNAMOTORS: 

DVNAMOTOR  aag  BLOWER:  9  Tolu  DC  Input:  out¬ 
put  450  VolU  10  MA.  4500  RPM.  At  0  Volta  OC  In¬ 
put:  output  160  VolU  05  MA.  3000  RPM . $4.05 

Input  Output  Mooli  Np.  Pi'laa 

14  V.  DC  600  V.  200  MA.  BD-0*  $SM 

12  V.  DC  220  V.  70  MA.  DM-14  ftM 

12  V.  DC  220  V.  100  MA.  DM-II  4J1 

12  or  24  V  .DC  440  V.  200  MA.'A 

220  V.  100  MA.  D-t04  lAJl 
14  V.  DC  275  V.  IMM  A.  I)M-375  %M 

14  V.  DC  320  V.  135  MA.  DM-SM  T.01 

I4V.  DC  500  V.  500  MA.  PR-M  $4^ 

12  or  24  V.  DC  275  V.  110  M A.  IISA/OSU  1.M 

12  or  24  V.  DC  500  V.  M  MA.  USA/OtlS  1.M 

ALSO— PE-75;  PE-U;  DM-55:  DM-23:  SOU;  OM-4U; 


AERIAL  WIRE — Pbotphorua  Rronae  110  Stranded. 
100  lb  tesL  Weatherproof.  ISO  ft.  on  Reel.  RL-5 

with  Clips  . $I.U 

TELEPHONE  WIRE— 3  Cond.  copper  A  steel,  515  ft. 

$4.75 


SELENIUM  RECTIFIER  UNITS 

HEAVY  DUTY— 30  VOLT  DC  OUTPUT: 

1 15/100  V.  Three  Phaee  400  Cycle  Input: 

TYPE  143  w/Transformer  A  VR  100  Amp . tM 

TYPE  3FS-5  w/Trana.  VR.  A  Blower-tOO  Amp 

TVPE-SZA-II  ReeUller  Only.  Cased.  MO  Amp 
TYPE  A- 1  RectUlar  OnlyrCafed,  300  Amp..,. $41 


ADDRESS  DEPT  E  •  All  Prices  Are  F.O  Lima,  Ohio  • 


Now  SPARE  ARMATURES  FOR  PE9SA,  B,  C. 
23  In  CRATES  SIG  S  #3H4S*S/AS 

teletype  PERFORATOR  TAPI  11/U"kS*' 
•BOO  ROLLS,  OILED,  FRESH  #4A2702.2 

GEORGE  BELLING 

170  •  12Hi  St.  Ookloiid,  Calif. 


Large  quantities  in  stock; 

immediate  delivery. 

All  values  and  tolerances. 


HIGH  VOLTAGE  POWER  SUPPLY 


SFP7.., 

sRioy. 

SU4G.. 

iV4-0. 

SX4G.. 

lYlGT, 

«ABT... 

lACT... 

4AOS.. 

lAGT.. 

lAHl.. 

tAJS... 

tAK$.. 

•AMI.. 


I.95I  35Z$GT . 49  S60a-A . 3.9S 

1.29  42  . 6$  MU . 2.M 

.55'  50CS .  .M,CE.S702....  4.U 

lAf,  HK-T2 . 7SCK-$7U....  2.U 

.ul  RK-TS . TS|CK-MM....  4.00 

.U|  IITZA .  lAO  UI4 . X.M 

.90  FG-IU . 17.00  $910 . 7$ 

.94  P-121-A _ 6.9S|M20 .  .90 

AS  211 . 75  9001 . I.U 

1.25  2fO-TH . lATSMOl .  M 

I.W  27a A . $.95  9004  . 3* 

L75  27aB . r9$,9006 . 99 

.74'  275-A(Wr) . '  9.00  AX-9tS$. .  .UAl 

_ 2JS  X76-PA'G..IS.M 

WRITE  ON  TYPES  NOT  LISTED 

_  FOB- NYC— 29%  Daooait  wHIi  orttr— or 

•oaa  full  romlttaaeo  to  taw  (X)D  ahartaa  Ratal 
FIrais  (O.AB.)  Nat  II  days  — All  aisrehanglss 
ouaraatssd.  Phoaa:  REatar  2-2562 


Many  modali  avalloMa  in  lanna 
frwn  2500  to  23,000  volts  D.C. 
with  or  witboot  ballt-in  OMton 
Sand  for  fma  tatahgim  Dopf.  I. 
PRECISE  MEASUREMENTS  CO. 
•42  KINGS  HIGHWAY,  BROOKLYN  2$. 


N.P.O.  A  TEMPERATURE  COEFFICIENT 
FEED-THRU,  STANDOFF,  DISC,  CERAMICONS. 
LITTLIFUSi  FUSE— ALL  VALUES. 


BELOW  FACTORY  BRICE. 

CAP  ELECTRONICS  INC 

102  Wans*  Strast 
New  Yerfc  7,  N  Y 
worth  2  4343 


ELECTRONICS  — iiHMnrre  190 
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TUBE  REBUILDING 

Large  Transmitting  and  Power  types 

ieonomical  •  Guarant»ed 
FREELAND  PRODUCTS  CO. 

700  DRYADES  ST.,  N.  O.,  LA. 


LARGE  INVENTORY 

OIL  7ILLED  CAPACITORS  CONNECTORS 

■ATHTUI  CONDENSERS  SWITCHES 

TYPE  "J"  AND  "JJ"  POTENTIOMETERS 
IMMlDIArt  DtLIVtItY 
LEMAR  ELECTRONICS  CO. 

IM  LIBERTY  ST.  N.  V.  (.  N.  Y. 

PHONE:  BARCLAY  7-M75 


R.C.A.  Modtl  MI-81 67 

TRANSMIHERS 

ROint  fmmuiteatiMt 


WE  BUY  AND  SELL 
GOVERNMENT  SURPLUS 

tlMtroaic  compoiiMti,  Mnits,  wir«,  ttc. 
Your  loqolrlo*  ImrIM 

LAPIROW  BROS. 

m  HaffMr  Bt.  ClMiaaatl  23.  Oklt 

KIrkY  I2M 


New  "SEARCHU6HT”  Advertisements 

racairad  br  lanuary  2nd  will  oppaor  in 
tha  Fabruanr  Uaua  lubiact  to  limitotiona 
of  apaca  OTOilabla. 

Cltttifei  Aittrtitint 

ELECTRONICS 

330  Waal  Bind  SL  Naw  York  IB.  N.  Y. 


Prompt  ANSWERS 
to  your  husifwss  problems 
LIISCELLANEOUS 


SEARCHLIGHT 

(Clauiflwd  AdvwrtlBinf) 


SECTIONS 


business  problems 
IVI  are  daily  being  solved,  quickly  and 
easily,  by  the  use  of  the  Searchlight  Section 
of  this  and  other  McGraw-Hill  publications. 

The  Searchlight  Section  is  classified  adver¬ 
tising;  you  can  use  it  at  small  cost,  to  an¬ 
nounce  all  kinds  of  business  wants  of  interest 
to  other  men  in  the  fields  served  by  these 
publications.  It  has  long  been  the  accepted 
meeting  place  of  men  with  business  needs 
and  the  men  who  can  fill  those  needs. 

When  you  want  additional  employees  or  a 
position,  want  to  buy  or  sell  used  or  surplus 
new  equipment,  want  products  to  manufac¬ 
ture,  seek  new  capital  or  factory  sites  or 
have  other  business  wants — advertise  them 
in  the  Searchlight  Section  for  quick,  profit¬ 
able  results! 


McGRAW-HILL 


Publications 


Amotiean  Machinist 
Ariation  Waak 
Businoss  Weak 
Bus  Transportation 
Chemical  tnpineering 
Chemical  Week 
Coal  Age 

Construction  Method  & 
Iquipment 

llectrical  Construction  B 
Maintenance 
tiecirical  Merchandising 
llectrical  World 
llectranics 

Inglneering  B  Minitrg  Journal 
Ingineering  News  Kecard 
t.  M.  J.  Metal  MItteral 
Markets 

factory  Man.  B  Maint. 

Fleet  Owner 
Food  Ingineering 
Nucleonics 
Power 

Productl  Itsgineering 
Textile  World 
Weldittg  Ingirteer 


Free.  Raaaa:  3M3  fa  2t.3M  Km. 

Oataat:  $M  Watta  C.W.  2M  Watti  RaPla 

lapat:  IM  ta  2M  Valta  AC  M/M  afi. 

fiM:  mr  ktah.  ir  wida.  2r  «aaa. 

akM:  M7a.  IlSa.  Mta.  Mka. 

OtmUI  'laaillalar  aalt  kalH-la,  tally  aklaldad 
aaa  atakla.  All  aall  eaatalaad  laaladiM  aa- 
laaaa  aalarark.  Maatar  Oaalllatar  aalt  (aaall* 
aktal  Ma  la  alBM  at  Xtal  aalt.  Saaaek  aaiall- 
iw  la  aaly  aataraal  aalt  aad  kaa  118/220  «. 
AC  laaat,  laar  ataaaa.  kitk  tala.  Tatal  aat 
araftkt  Ml  Ika. 

Caaialatal  Ntwl  Fraai  BtackI  duaatltlMl 
PrIaM  aa  Raaaaat. 

COMMUNICATION  DEVICES  CO. 

INCORPORATED 

SSIt  Twalftli  Ay*.  N.  Y.  27,  N.  Y. 


ClauHiad  Adyartisirtg  Dhision 


McGRAW-HILL 
PUBLISHING  CO.,  Inc 

330  West  42nd  Street  •  New  York  36,  N.  Y 


S841 . 

.  7.88 

MM  .... 

2.78 

M7t . 

8J8 

sa< . 

1.78 

8887 . 

8.28 

8782  . 

4A8 

8788  . 

1.M 

%7U  . 

2.M 

8728  . 

2.18 

S744  . 

4.M 

S783 . 

1.M 

§787  . 

«.M 

M29 . 

2.28 

tui  . 

WHto 

8888 . 

Writ* 

8811  . 

2.M 

M28 . 

1.28 

M2S  . 

4.M 

8888 

.u 

88M . 

.38 

CE2  _ 

laM 

CE2A . 

3.M 

CC28 _ 

3.S* 

ce2C . 

2.M 

CE2T  ... 

1.M 

CE28/827 

1.28 

CC2SC 

2.M 

CLCIB 

1.28 

ELC8B 

2.M 

ELC8A. . . 

1.M 

ELC8J 

7.M 

CLCtC 

7.M 

FG$7 . 

A  Wl  W 

. . .  17.M 
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10  Seconds  to  24  ^nutes  Timer 

A  Imii4  w««n4  •toctric  TIMINO  SWITCH 
P«lnt«r  iMVM  back  ta  ZIRO  aa4  ifcatt  eft 
RADIO— TV— Itoctrtc  MIxar— Photo«ra»hlc 
Davicaa — TIaia  Oalay  ate.  FaraMia^ 
witli  Callbratiaa  Chart  aarf  Patatar  $1.25 
Kaab.  RIttatt  barfala  wa  aaar  barf.  I 


HAYDON  SYNCHRONOUS 
TIMING  MOTOR 

n«  r.  U  erel*  SOHPU....  $2.60 
110  T.  60  eyel*  1/10  BPU..  $2.35 

110  T.  00  eycl*  IKFU...  ....$2.85 


ISOLATION  TRANSFORMIR 

too  ralu  to  no  lolu 
SUa-Down  116  fOlta  to  130  ToUi 

OH  Ibi . $2.85  116  taka  to  6T  folta 


LUCKY i 


MAGNETS' 

'39'^EACH  3  FOR.  1.00 


REDMOND  Paaarfol  r  Blower  or 
Vantllatar  115  toUa  AC  60  erelaa  16 
watte  For  Kltcbao  —  Laboratorr. 
Hrat  or  Cold  or  CbaailcaU. .  .67.60 


GaMMiRB  TELECHRON  Motors 

t.RPif . $2.90 

6  RPM .  3.90 

3.6  RPH...  3.15 

1  HPM .  3.95 

60  RPU _  4.30 


WoitinfhoMto 

ELAPSED 

TIME 

METERS 


Boaad  Caao 
Saiallar 
NoaMrala 


AU  PHICtS  r.O.B.  H.  V. 


BLAN 


64  Day  St. 


Now  York  7,  N.  Y 


CARRIER  EQUIPMENT 

Waatara  Elaatrla  CF*IA  O.akaoaal  aarriar  talaokoao 
tarninale 

EE- 101 -A  2-akaaaai  lOOO/M  ajralo  aarriar  rlaaara. 

CFO-B  a-akaaoal  aarriar  pilot  rapalatad  talapkooa 
taralaala  coaiplata  witk  taar  akaaaala  1000/20 
avtla  riaalao. 

CFO.B  4-akaaaal  pilot  ratulataO  talapkoaa  ra* 

C-^Tv.  F.  talaprapk  la  troa  2>  to  ll-akaoral 
larailaala. 

FMC  I  ar  2  akaaaair  aarriar  talapkoao  tarailaala. 

aataaalla  ratalatloa.  daplaa  alaaallap  aoak 
akaaaal.  Cartiar  fraaaaoalaa  akota  36  KC.  lOaol 
tar  addlap  akaaaalt  akara  typa  “C". 

Caaplata  aaplaaarlap  aad  laatallaUaa  aarritaa 
aOand. 

RAILWAY  COMMUNICATIONS.  INC. 

Raptawa.  Mlaaaarl 
Tatapkaaa:  FLaatlap  2121 


premier 


Special  Purpose 
and  Transmitting  Tubes 


70c  SOrfTL. 
4Bc  450TH. 


VTtSA  KfS  50c  4S0TL .  M.OO 


Kf6A .  40c  70SA .  l.tO 

K34/RK34  ..  60e  71SA .  6.S9 

ten .  t.W  7151 .  7.7S 

UtlA .  9.S0  BOO .  1.75 

U31 .  t0.00  SOI .  l.fO 

1131 .  fS.OO  I  B07 .  1.S5 

1133  .  tS.OO  SOS .  169 

1134  .  tS.OO  SI  3 .  I.7S 

1X1/179 .  74e  816 .  69e 

3BP1 .  5.95  S50 .  4.10 

30P1 .  3.95  S60 .  3.95 

3519 .  1195  S64/VT14....  60c 

5BP1 .  3.95  171 .  1.75 

5BP4  .  3.95  954 .  ISc 

5CP1 .  3.95  955 .  35e 

6-SB .  1.00  10S9 .  1.30 

C6J .  S.9S  1090 .  1.30 

6C11 .  11.99  I  1616 .  69c 

7BP7 .  5.95  1615 .  15c 

10BP4 .  10.99  i  1619 .  15c 

11tJ»4 .  1195  :  1611 .  71e 

100TH .  6.95  I  1641 .  70e 

111 . 59  ,  1661 .  90e 

1I5A/VT5. ..  1.10  SOW .  91e 

150TH .  19.95  9006 .  17e 

190TL .  16.95  No  arfoiaiaaa  order 


TV  PICTURE  TUBES 

Ona  Full  Yaor  Guorantaw— All  Tysat 
SIZE  PRICE  SnE  PRICE 

10- kMh .  59.95  17-lacb . 516.95 

11- iacli .  511.95  194iicfc .  511.95 

144iick .  511.95  W-hieb .  519.95 

7-ineli .  515.95  11-ladi .  5W.9S 


16-lacli .  515.95 


No  MMauMi  Oirfor 


S66  A,  Stondmrf  foa  ractitiar. . .  .$1.49 
S66  A,  Spaciol  noba-fraa  vocuwin  tyya 

—6000V  ®  SOO  MA . 51.49 

DIRECTLY  INTERCHANGEAILI 
IMPROVED  PERFORMANCE 


SPECIAL 

TUBE  BUYS 


.4« 

.1$  taoio . 

.4* 

lit  SSotot 

.U  <€4 . 

.14  «C0€  . 

.It  4CMO.. 
.12  %%4 

.94  BUftT  . 
.99  ItOfOT 
.49  99L90T. 

.99  9iMTaT 
.99  9T9 

.49  9V90T.. 

.99  9W4eT. 
.97  9X4 


.49  12AU7  . . 

.41  19AVT 
.49  UAX4«T 
1.91  19AX7.. 

.li  19aA9.. 

lltM^aT 
.99  19T9.. 

.49  29BMOT 
1.99  2IL90f. 

.91  iiai.... 

M  !:»•*. 
:S  S«r:: 

.49  •9t90T. 

.29  llftl. 


Critical  tubas  ore  olwoys  on  bond 
and  ot  tha  right  prices 
a  *  •  in  quontity 


W*  Will  B0  Pl9<n^  to  Quota  SpocM  Pricos 
for  Lof^  Quaotity  Purchatos 
OVER  1.000,000  TUBES  IN  STOCK 

Since  1926  Prime  Source  for 

Racalvins 

TUBES 

PUtara  Twbai 

PADTC  All  Typaa  •  All  Brands  - 
■  AAIL  I  J  Spacial  Lota 

•  Manufactwrsrs  s  Jobbsrs 

•  Expartsrs 


Wa  Invita  your  inquirios  on  oloetronk 
compononts  ot  M  doscriptiontt 


f  premier  ' 

T.V.  RADIO  SUPPLY 

Division  of  Continental  Corp. 
3241  W  North  Av*  •  Chicago  47,  III. 


ARmitoga  6-5i50 


is  pleased 
to  announce 
the  removal 
of  its  plant 
in  Paterson 
to  its  NEW 
and  LARGER 
quarters  at 


\086  60FFIE  RD-  I 
Hawthonie.  9.1.  I 

TELlPHONf.  HAwthonis  7-3100 


Complete  line  of 


•  DC  Motors 


•  AC  Motors 


•  Aircraft  Inverters 


•  AC  Servo  Motors 

•  DC  Servo  Motors 


•  Servo  Controls 


•  400  Cycle  Blowers, 

•  Navy  Ordinance  Synchros 

•  DC  &  AC  Generators 
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Standard  Brands  C^lectronicif  incorporated  AH  Items  Fully  Guaranteed 

We  Own  and  Hare  In  Stock  All  Items  Listed  Below. 
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ELECTRONIC  TUBES 


Cofitp/'uttf  9nc. 

110  PEARL  ST.  BOSTON  10.  MASS^ _ Phone  LIBERTY  2-7890 


\iJi7k 

731%., 

.23i9,. 

i2J40.. 


>fi«  ... 
|H23.  .. 
tB24. . . 
3H34W. 
3B24.  .. 
ana?,., 
anal. .. 

SB3t... 
9HP1... 
»Hr4... 
3CPI.  .. 
ai^PiSl. 
EL8C... 
. 

3C24..C 

27... 

3CM,.. 
•  DPI.. 


SF2*.  .. 
3FP7  .  .. 
3FP7A.. 
3(}Pl... 
aJPl . . . 

4  fiiA.. 
4  2 50 A. 

4  400A. 
4XMOA. 
XC4.... 
KC4-S.. 

«Bt4. . . 


INPIA. 
INtlB. 
INSIC. 
iNlf  ■ 
INSI  . 
iNtlA. 
INSSB. 
INI#.. 
tMM.. 
INff. . 
INM. . 
iNliA. 

INM  . 
iNtiA. 
INM.  . 
1N4*.  . 
IN4I.. 
iN4a.. 
1N44  .  . 
IN^.. 


4PP7A... 

•  PPt4  .  . 

4JP1... 

AJS* . 

ftjsa . 

•  LPl  ...  ■ 
4LP3  .  ..  . 
4LP4  ..  . 
4EP1A.. 
4EPSA.. 
»R40Y  . 
6R4WUY 
•UPl...  • 

Mi* 


6¥::;::  i  SJPlxv.v.::  Ag  J-fi.;:;:;::  JE""""  U'S 

.....  *  n  IfSLTOT...  .||  IBPI .  l-il  .  2.7#|704A  . .  {1*SS 

.  4  IJHNTQT...  ,ff  SBPII . ,424 .  4.M  TOADY .  .  U’S! 

4  ;14H7 .  tR  1C4* . _t.il  l»®Y  . tl  TOOA .  1.  ^  . |2|.tt 

•  1  ul* .  jcJo* . :  ^  ica"";:.;  ”;Si?1‘a:;;;;;:  |;'SS*U::-.:  ilS 

’•6’.'.!!!!!  If  sAAVidt...  i.M  >C4>..I — TcS  ijk .  i.u  tiab . K*!  I  ii!n .  if'S 

;i*o^ .  j  iUV" :8!  IgSJ;;:;:::  S  IRIilJ;;;;:.; ‘IihJJS::::::  IS-m 

il  JSLJdt;;;:  fSlIr.;:::;  B  lli 

tf  14*3  .V'i*.  l8=  JJ31A.  .  .  i  .!  T.M  ,14T!0 . .f-tS  . li*  !  tSaA .  'llS 

R*  ...  1.1  8484 .  !iii  2132,. .  l4i  'RK14 .  14.88  804.... .  1*.  8  5654  .  4.88 

1.1  Vi  1.1.  ,  !B  SJ3..., . fflfi  ;TZ4o  .  4.11106 .  4.  1  ami . 

CtT....;:;  UI  Jr. .H  mo .  S.m  kfio .  Lmor .  i.Mi4ia .  !.•• 

Tfi*  abova  liitltif  raprasanti  oaly  a  tmall  portion  of  our  tromondoui  tobo  itock.  Siwo  wo 
■to  unoblo  to  lilt  our  ontiro  invantory,  if  your  roquiromonti  oro  not  lifted,  writo  and  allow 
u*  to  quota  you  accordingly. 

PricM  lubioct  to  chongo  without  notico.  TERMS:  Rotod  firms  not  10  days,  Non-rotsd  2S% 
with  ordot  balonco  COD.  Rrkos  FOB  Boifon.  Minimum  ardor  410.00  or  10  of  u  typo. 


INDEX 

SEARCHUGHT 

January,  1953 

This  index  it  published  os  o  convenience 
to  the  readers.  Core  is  taken  to  moke  it 
occurate  but  ELECTRONICS  assumes  no 
responsibility  for  errors  or  omissions. 
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ADVERTISERS  INDEX 


.'\corn  Electronics . 

Admiral  Corporation . 

Alexander,  E.  E . 

Allen  Organ  Company . 

Allied  Electronic  Salei . 

Arrow  Appliance  Co . 

Atlas  Equipment  Co . 


Barry  Electronics  Corp . 

Helling.  George . 

Bendix  Aviation  Corp.,  Radio  Div . 

Bendix  Aviation  Corp.,  York  Div . 

Blan  . 

Blonder-Tongue  Laboratories  Inc . 

Brooks  Co.,  Inc.,  B.  D . 

Burden  Sales  Co . 


Ediie  Electronics  Inc .  398 

Electro-Devices  Inc . 398,  418 

Electro  Sales  Co.,  Inc . 147,  416 

Electronic  Engineering  Co.  of  Calif .  380 

Electronic  Expediters  .  404 

Electronic  Specialty  Supply  Co .  404 

Electronic  Surplus  Brokers .  404 

EUectronicraft  Inc . 381,  384,  385 

E'lectronics  Inc.. . 414,  415 

Enu)ire  Electronics  Co .  405 

E  P  C  0 .  408 


Galbraith  &  Son  Inc .  402 

Garfield  Industries .  398 


General  Motor  Corp.,  AC  Spark  nug  Div..  376 
Gibbs  Manufacturing  &  Research  Corp....  379 
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EMPLOYMENT 

Positions  Vacant . 

Selling  Opportunities  Offered. 


California  Institute  of  Technology .  378 

Candee-Airco .  400 

C  4  H  Sales  Co . 387,  409 

Capehart  E'arnsworth  Corp .  380 

Cap  Electronics  Inc .  411 

Chase  Electronics  Supply  Co .  401 

Ci^umbia  Electronics  Sales .  399 

Comet  Electronics  Sales  Co .  407 

Communications  Devices  Co . 400,  412 

Communications  Elquipment  Co . 390,  391 

Compass  Communications  Co .  401 

Connector  Corp.  of  America .  402 

Convair .  377 

Cornell-Aeronautical  Ijiboratory  Inc .  377 


. 372-381 

.  380 


SPECIAL  SERVICES 
Contract  Work . 


BUSINESS  OPPORTUNITIES 

Offered  . 


WANTED 

Equipment 


407 

378 

402 

372 

401 

401 

399 

381 


411 

411 

376 

374 

413 

381 

408 

411 


Davies  I.aboratories,  The . 

Deliavilland  Aircraft  of  Canada  Ltd . 

Douglas  Aircraft  Co.,  Inc . 

DrilHck  Electronic  Sales  Co . 


372 

381 

380 

407 


Fair  Radio  Sales. . . . 

E'innegan,  H . 

Freeland  Products  Co 


411 
381 

412 
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Goodyear  Aircraft  Corp .  373 


Harber  Indaitrials .  381 

Hatry  &  Young .  406 

Moude  Supply  Co .  408 


InKtrumcnt  Axsociatr* .  392 


J.  S.  H.  SalM  Co .  402 


Kirin  Co.,  Manuel .  399 

Kollunan  Instrument  Corp .  374 


I,apirow  Bros .  412 

l.ectronic  Research  Laboratories . 383,  383 

t-egri  S  Company .  403 

l.emar  Electronics  Co .  412 

Liberty  Electronirs  Inc .  388 

I.ine  Hardware  Co .  398 


Magnecord.  Inc .  378 

Maritime  International  Co .  408 

Maritime  Switchboard  Co .  398 

Maryland  Electronic  Manufacturing  Corp..  372 

Maxson  Corp.,  W.  L .  376 

McNeal  Electric  &  Equipment  Co . 405 

Melpar.  Inc .  374 

Merrick  Electronics .  405 

Mogull  Co.,  Inc.,  Alexander .  408 

Monmouth  Radio  Laboratories .  404 

Morgan  &  Co.,  Griffith  M .  398 


National  Cash  Register  Co . 372,  380 


Phillips  Petroleum  Co .  376 

Photocon  Sales .  409 

Powell,  Harold  H .  393 

Precision  Electrical  Instrument  Corp .  401 

Precise  Measurements  Co .  411 

Premier  TV  Radio  Supply,  Div.  of  Con¬ 
tinental  Corp .  413 


Radcom  Engineering  Co .  405 

Radiation  Inc .  380 

Radio  Corp  of  America . 375,  378 

Radio  Derelopment  &  Sales  Co .  402 

Radio  &  Electronic  Surplus .  402 

Radio  Ham  Shack  Inc .  418 

Radio  Shack  Corp .  403 

Radio  Surplus  Corp .  395 

Railway  Communications  Inc .  413 

Relay  Sales  .  406 

ReliaiKC  Merchandizing  Co .  386 

Rose  Products  Co .  412 

R  W  Electronics .  410 


Sandia  Corp. . .  379 

Scmier  Associated  Industries,  Inc .  397 

Servo  Tek  Products  Co.,  Inc .  413 

Spivey  Co.,  James  S .  400 

Stavid  Engineering  Inc .  379 

State  Labs,  Inc .  407 

Sylvania  Electronic  Products  Inc . 374 


"TAB"  . 419,  420 

Telemarine  Communications  Co .  409 

Time  Electronic  Sales .  396 


Universal  General  Corp, 


389 


V  &  H  Electronics  Industries  Inc . 410 

V'ictor  Adding  Machine  Co .  378 


Wells  Sates  Inc .  410 

Weston  Laboratories .  406 

Wilcox  Electric  Co .  380 

Wilgreen  Industries .  394 


ELECTRO>^/^j,f^ 


LA>tn  /ne 


Phone  LIBERTY  2-7890 


OIL  FILLED  CONDENSERS 


Mf0.. 
t0«.  Nlf«. 

nrMi  ... 

imt . 

nm  . , . . 

4M1* . 

isrMf  ... 
L0«.  Mft.. 

8rwt  . 

r4M  . .. 

HrMi... 

Mrm  . .. 
nrTii  ,, 

nrist  . .. 

nrtM  . . 

nr7t«  . . 
nrnt  . 

L00.  Mf0. 
L0«.  Mf0. 

iirus... 

tlMIl  .  . 

nrm... 
nrwT . . . 
nwt%% 
nriw  .. 
nrm  .. 

kV.%  : 

Mt«. 

••tMwb 

Mfa. 

nrm  . 
nrtM  . . 
nmi  . 
nrm 

L00.  Mfff. 


liciAIM 


nrm... 
nrm  . . 


SM  AC  nrui . M 

tM  AC  nrtiT . n 

MT  AC  nrm....  t.u 

Mr  AC  nrTn . n 

M«  AC  HrMt  ...  i.rt 
iMT  AC  nrtt4  ...  t.Tr 
M«  AC  nriii  ...  .M 
Mr  AC  nrm  ...  t.7r 
tn  me  tr*.  Mf«..  .n 
Mr  AC  nrM«  . ..  i.h 
17M  AC  nrm  ..  t.n 
nr  cc  LAj.  Mff..  .01 
iM  AC  nrt72  ..  .n 
Mr  DC  CMMt  . .  .0f 
Mr  DC  LAa-rift..  .Cf 
rrr  dc  ixrtn  ,n 

MT  DC  Lr«.  Mfff.,  .7f 
Mr  DC  Lffff.  Mfff.  .7* 
Mff  DC  ••D144MIK  .M 


iATHTUB  CONDENSERS 

Iff.  WVDC  Tffr«i.  Frl 


HIGH  VOLTAGE 
CAPACITORS 


CM.  #  M 

uriffff.  ...  ffi 
OLxrM  . .  i: 
tirnt  ...  2 
rr0M2440  7 

t4ri .  4 

t4r2  ...  .  7 

nr  nr.  .  •. 

A7m _  2| 

TKffMM...  2 

12mf2....  2i 

7in  . 2i 

nriM . 2i 

I4rtiff . 4. 

CenD . 2i 

IMM  . ff. 


m»4*i  t  rrr-iM.  ti 

R>«  ACt  tffff/IMV  M  •fjph  ft 
DC:  Iff  #  IMi 

CMii.  Dviff.  OttiffMi  ««Hffff«  pffp 

•M«  kv  akMM  «f  tffiff  rvImI 

wKii  iMffWMlMff  ■Ml 
••  iroat  ffaaal.  ff«lf  CMlffi 
ff«li«  matte  •vffUakU.  Draaff  aai 
Btpart  raakai . fSffZl 


?r*7  Dffdff  XMtr.  CaaalaM  WT 
aaiaff  iJaHa  A  all  aaaaaaarMa.  Fra^ 
Raaga:  tM  ffOM  Km.  TiiIm  CaMj^ 
a»«at:  (1)  ffM.  (1)  tOl.  (1)  ffft.  (1)  M4 
(SI  Iffiff  aa4  a  fall  Mi  al  affaraa,  IffffW 
aatffai.  Braaff  Naw  aagafi  ffasaC. 
OraM  W«.  440  Lffa  .  ItAiJi 

taaat  114/ 1/40%  VariaMa  Oai»ai  r  ia 
14KV  DC  •  400M*.  Wi  fOM  Ma 


RA3t  POWIR  SUPPLin 

Qaoialiaa  a»aa  raqaaai. 

INVERTER 

rU-tr/AD  IwaffHara.  lagwi  ItVDC 

ye*ii 

rU.^/Ar  laffffptara.  laaai  SffVDT 

140A:  Oaipai  114V  tl.44  Mffap  tOOO 

grM  tMff  VA . Mf^ 

rent  IfMffrtffrff.  lapal  StTOC  lOOAj 
iMova  .  tit.M 
rCMf  liiaffctffra,  latai  It  4VDC  MA: 
Oatpat  114T  tOOaji  I.UA  tOOO  RFM 

O.^*  AfnMMm  4  AM  tlNIffA  mil 
D.C.  AmpHffywff  4  AM  llNJm 

rtffaitffr  MrrT-2A  Cffra*  MatairnK 

400««.  «/40:l  raffaattea  gaar  .  .  m.tf 
W.  ».  Mna  Wffffff  Ma4«a  •ffftaratffrs 
Kr-4ffltLOt.  Mtr.  114V  40ey  Ipk 
l/Mha  1714  EFM;  Oaaaraiar  14V  fah 

1724  irM .  ufJtr 

I  Tranatat,  Vffttaffff  DffffMfftffCff.  11.4 
I  KVA  4^rMff.  CoBiaaiaiar  Daaga 
(K114V.  ADw:  100.  Raaaaaa^ 

,  ilaa  Dia«ra«  avaiUMa  far  ttOV_M-4 


MINI  OITECTOR  SCR  *25  y!i}^*VMT."*5o' 

Daiaata  matallia  ablacta  (farraua  #r  ’..$2.1 

aaafarraaa)  la  4aaili  of  affaraa.  4  fi.  DKiAVff.  ABaa>Bi 
riaff  oatboarA  aiatara  aa  tba  boitoM  24  VI>C.  AnT.  N 

W  lahoR.  loaata  aaAargroaaA  plplac.  . 42.1 

iraaaara.  aiataUte  fraffaMau  ia  laaibap.  DKLAVS.  O.B.  T; 
atf  Nai^  aoaipUta  wltb  iaM.  baak.  24  V1>C.  orDT. 
4r4.M.  UrM  bat  liba  aa».  444.rr. 

tJOM.  Rotton,  mliWmiifn  onfor  $5.00. 
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SEARCHLIGHT  SECTION 


)^4ec7^J/ei^€4 

INCORPOHATED 

247  BROADWAY  PATER  SON,  WJ. 


RADAR  —  COMMUNICATIONS  —  TEST  EQUIPMENT 


STOCK  DELIVERY 


APR-4— Itadar  H«areh  ll««eircr  3A-4000  MC 

APR-t  -Radar  Starch  ItrcclTer  IIIOO  3100  MC 

APR-C— Radar  Haarch  Kccelrer  3000  0000  MC 

AP8-2— R-Hand  Hearoh  Radar 

APS-S— X-Iiaod  Search  Radar 

APS-4 — X-Band  Search  A  liouiinc  Radar 

APS-S — X-Band  Search  A  Uun  I-aj^ltii  Radar 

AP8-I5A— X-Band  BUnd  BomUns  Radar 

APT-4— Radar  ianunlng  Xmltter  16S-7K0  MC 

APT-C— Ra<tar  Jamming  Xmluer  300  1400  .MC.SIC9.M 

80-13— S-Band  Marine  Radar,  Lightweight 

SQ  lU  CM  Portable  lUdar  SMO.OO 

TP8-I — Portable  Search  Radar 

TP8-3— L  Band  Search  Radar 

UPN-I  A.  2—8-Band  Portable  Ilearoo  Battery  or 
HOT  AC 

RA-34— Power  Supply  for  BC-3T5K  . S22S.OO 

RA-62— Power  Supply  for  HCR-922 
BC-IOIC— Ink  Tape  Recorder 

PE-103— Ilynamotor  Power  Supply  . S24.50 

CN-S>— Hand  Cranked  (jenrrator  W/I-egt  A  Seat 
SCR-S78— Ulbeon  Girl  (Emergency  Xmltter) 

CRT-3 — Victory  Girl  Dual  Freq.  Emergency  Xmltter 
Sound  Powered  Cheat  A  Headaett  MI-2454-B: 
Type  O.  Mfg.  RCA. 

A8-32/APX-I— Antenna  . S2.7S 

AN/CRC-7— V.ILF.  Handl  Talklei  I12MC  Xul  Con- 

trolle.)  . PAIR;  S200.00 

MN/2«-V-Compaaa  Racelrer 

BC-733D — Reoelrer  with  Tubca .  ..SI8.SS 

C-3  -.Navy  Snooperacope  In  Carrying  Caae. .. .3400.00 
BC-I2S4 — Llghthouae  ^he  Preamplifler 

BC-OM — Interphone  Ampliner . 16.7$ 

RL-42— Motor  Antenna  Heel  . $6.2$ 

30  MC— I  F.  Strlpa  Using  4AK5 
RD-7/APA-2$— Recorder  for  APR 

A8-27/ARN-$— Antenna . I3.S0 

ARA-He<ei,er— 500-1500  KC  . SIS.50 

I  D/80 '  APA- 1 7 — Indicator 

R-28/ARC-$—Rec«lTer— 100-156  MC  . $24.50 

RM-20  Remote  Control 

BC-4$$  Iteceirer— 6-9  MC  . $16.50 

BC-4$4— Recelrer— S-6  MC  . $16.50 

BC-0tN>— Tranamltter/  Recelv  er 

BC-»$0—Tran«mlttor- 100-1.56  MC  . $34.50 

RA-30O— FM  Eiclter  (Mfg.  Tempcoi . $19.50 

FL-8— Filter 

FL-$— Filter.  I-ess  Cablea 

3C-I0-0  68AP — Gun  Camera  Computers  with  All 

Aocesaoiiee;  in  Carrying  Caae  . $14.50 

AT-2A/APN-2— Antenna  . $3.7$ 


AN/ARC- 1— TranacHyer  100-156  mca 
APA-i  I— Pulse  Analyser 
APN-I— Airboma  Radio  Altimeter 
ARC-4— VHP  TranaoelTer  140-150  MC 

ARN.$— tJllde  Path  ItecelTer . $69.50 

ARN-7 — Airborne  Otrertlon  Finder 
ARR-2 — Homing  A  Receiving  Equlpoient 
BC-223— 30-Watt  Tranamltter  2  5  2  SIC 
BC-342— Receiver— 1.5  to  18  MC  llOv  AC 
BC-346— ItecelTer— 1.$  to  18  MC  28t  DC 
BC-37$E— Radio  Transmitter 

BC-630— VHP  ItecelTer  100-156  MC . $400  00 

BC-640— VHF  Transmitter  100  156  MC  $950.00 

BC- 1206— Beacon  ItecelTer  200-400  KC 
RC- 1 03— Airborne  Locallser  Recelrer 

8CR-260— Radio  Compass  . $129.50 

8CR-274N— Command  Equipment 

8CR-2S4— Field  Ra<llo  Station . $365.00 

8CR-2tl — Semi-Portable  Direction  Finder 
SCR-30B— Field  Transmitter  and  Receiver 
tCR-522— VHF  Transmitter  and  Receiver. .  .  $129.50 

SCR-536-IUndl  Talkie . PAIR;  $185.00 

SCR-555 — Beud'Poriable  Direction  Finder 
OCR -694— Portable  Field  Transceiver 
8CR-7I8A-AM-C— High  Altitude  Altimeter 
T-50  Radio  Teleipaph  Transmitter 
T8-3/AP  H  Band  Power  Frequency  Meter 

T8-I0/AP-AP.N-1  Test  Set . $25.00 

TS-I2/AP-X  Band  V.S.W  It.  Test  Set 
T8-IS/AP-  -X-Band  Signal  Generator 

T8-I4MP — R-Btuid  Signal  Grneratur .  $400.00 

T8-I5/AP— Flux  MeUr 

T8-I6/AP— APN-1  Test  Ret  . $29.95 

T8-I8/AF— Capacity  Divider 

TS-23/AFN— SCR-fl8  Test  Ret 

T8-33/AP— X-Band  Frequency  Meter 

TS-S4/AP — Hyncroscope  complete  with  acces  $290.00 

T8-35/AP— X-Band  Teat  Set 

T8-96/AP-X  Band  Power  Meter . $140.00 

T8-45/APM-3-  X'ltend  Signal  Generator 
T8-$9/APN— APN-1  Test  Ret 

T8-6HAP  -H-Band  Echo  Box . $140.0(1 

T8-62/AP-X  Itand  F>  ho  Box 

T8-89/AP— 300-100(1  MC  Frevniency  Meter  .  $69.50 

T8-89/AP — I*ulae  Voltage  Divider 

T8-9(i/AP — Ihilve  Voltage  Illvlder 

T8-I02/AP  -  Range  Cadbrator 

T8- 1 1 1  ZAP — R  Band  \t  svemeter 

T8-II8/AP— I  *ovver  M- 1  er 

T8-I25/AP— B-Baiid  Power  Meter 

T8-ir5/UP— R-Baiid  Hlonal  Generator 

TS-I70/ARN-5-I.L.B.  Teat  Set 

T8-I84/AP— Test  Set 

TS-228/AP  -300-1000  MC  Power  .Meter 

T8-288/UP  -CrrsUl  Test  Bet 

T8-278/AP— AIHi-IS  Test  Set 

IC-19  SCR  .522  Teat  Ret .  $290.00 

IE-36  -HCH-.523  Teat  Set 

BCw22l  rmju^nr/  Mrtrr . 112$. 00 

BC-l277^-^ml  Hiimal  i  -  .  $275.00 

TBN/3CV~  Thermistor  Brldgn 

CW/60/ABM —H-liand  Krniu^ry  . $97.50 

FI.UX  METER  4U(m  .  $32.50 

APA>l0^1*anortmtc  -\daptor  .  $225.00 

APA'I/— Atttom»il<’  Mndrr  Mr 

ARQ«5— Low  Altitude  Trarkititf  A  nomltinit  Kqiiip. 
ARR-I— lUdtr  Roftreh  Krcelvor  40-34m>  MV 
APR-2~R*(Ur  Beoroh  80-l<KH)  Mr _ _ 


SEALED  RELAYS 
TELEPHONE  RELAYS 
DIFFERENTIAL  RELAYS 
PLATE  CURRENT  RELAYS 
ANTENNA  SWITCHING  RELAYS 
MINIATURE  RELAYS 
STEPPING  RELAYS 
CURRENT  RELAYS 

AUTOSYN  AIRCRAFT  INSTRUMENTS 
MERCURY  SWITCHES 
TIMING  MOTORS 

MAGNESYN  COMPASS  INDICATORS 
REMOTE  COMPASS  SYSTEMS 
HYORAUUC  PRESSURE  GAUGES 
AIR  PRESSURE  GAUGES 
AIRCRAFT  ENGINE  GAUGES 
AIRCRAFT  OR  MARINE  SEXTANTS 
SENSITIVE  ALTIMETERS 
TUROO  SUPERCHARGER  AMPLIFIER 
PITOT  STATIC  TUDES 
TACHOMETER  INDICATORS 
MECHANICAL  TACHOMETERS 
HYORAUUC  CYLINDER  SERVOS 
TEMPERATURE  INDICATORS 
FORMICA  AIRCRAFT  PULLEYS 
BALLBEARINGS 
DYNAMOTORS 
ELECTRIC  METERS 
AMPERE  DEMAND  METERS 
MICRO  SWITCHES 
LEVER  SWITCHES 
TOGGLE  SWITCHES 
WAFER  SWITCHES 
INTERVALOMETERS 
PILOT  UGHT  ASSEMBLIES 
SWEEP  GENERATOR  CAPACITORS 
OIL  FILLED  CAPACITORS 
BLOWER  WHEELS 
RANGE  CALIBRATOR  (1-108) 
POTENTIOMETERS 


PANEL  METERS 

7"  SQUARE  WESTON— SAN6AM0 

0-20  Volta  DC... $2.95  . 

A  in  V„I..  rv  r-  o  oa  ®-*®®  Mlcroamp.  4.95 
0-40  VolU  DC...  2.95  g.iog  Ma  (fl-S()0 

0.5  Amp.  n.F  . ..  2.95  icale)  .  2.95 


oai/vnri ..  .41.94  itB, . 

OBi/viiM  ..  i.it  Hmi . 

oci/vniii  .  t.tt  Mtass  ... 
ooi/vnit*  .f(  iiT  .  . 
1611.  .  I.Ti  St  IBSC.  . . 

tB24  .  .  *.Ti  IttTH  .  . 

161? . It.tl  lit . 

161* .  1.44  IMTH  . 

1N116  ..  1.21  2MTL 

IMII  1.24  2416 

INlia  .  2.1*  2746 

1N136  S.a*  1I4TH  . 

1N14  .?«  I•*TL 

iNisa  .*?  ma^wKit 

laet  i«.*i  3ita 

2C4*  i.t*  Ilia 

1C4I  I4.*(  Ilia 

1C44  1.1*  11*6 

2044  7.44  14*At 

1C9I  4.24  ITia 

1021  1.14  1216 

1122  1.24  IflA . 

1824  .  4.41  1*4A . 

2824  1.14  SITA . 

2H24/T11A6  14.74  4I4A . 

2M24  11.44  44tA . 

iMjiA  .  iia.aa  44a6 . 

laei  4.44  4T4A . 

{624  4.24  niA . 

I611tl*  2.44  yjlA . 

1624  1.44  yjIA . 

1661  4.44  T*T6 . 

sell  114.ta  TISAT . 

4C14/24G  1.24  TUA . 

tC44  14.44  TIM . 

4CFI  1.44  nlf . 

icrisi  1.44  JIJA . 

I6P1  4.44  ?2|A . 

|6P1A  4.»4  ?2>A,  - 

i6Pl-S2A  4.<4  r2]A/6 - 

IDllA  1.14  7146 . 

182*  lt.*S  ItfA . 

IFPT  1.44  ?t4A . 

lePI  4.14  7  4A . 

4-124A  .27.4*4*3 . 

4-24*A  11.4*  t*! . 

tAPl*  .  4.44  ttJ  . 

4CIS . IT.ia  M* . 

sill  .14.**  •*; . 

SAPl  ...  1.44  4J4 . 

46P1 . t-**  !!! . 

i6P4  4.44  414 . 

4CP1  . .  4.44  til . 

tin .  14.44  til 

|PP* . 1.44  114 . 

law .  4.44  41* . 

4JP1 .  24.44  ii* . 

tAM.. . i.n  !ns . 

4AU .  4.44  •»?- . 

tlMi .  *-*»  M!? . 


RErEIVING  TUBES 


ai'Tbtv.;;;-!  ?; 

<iV7 . M 

.If  IVC  . .  I.IS 

.If  IVIOT . II 

1.21  IW4 . .11 

.11  1X4  .  .  .11 

1.11  IXIQT  .11 

.11  IVIQ....  ..  ..  .11 

.11  IVfO  .71 

1.21  7AI  .71 

.11  7X7  .71 

.71  TCI  .71 

.11  7C7  .71 

.71  fr?  .71 

.11  7N7 .  .11 

.72  7V4  .If 

L.H  12AI  .  .11 

.f|  12A7  .  sM 

,f|,  12AM7QT...  l.lf 

Mil  ASAIf . 


elf  12AU7... 
J|  12BAI ... 

^2  laci . 

.11  12HI 
lat  iiaAioT 

kiiiVy 

.44  iigjyaT 
.tt  iitHieT 

lU  KK  :  : 

t.lt  ItLt . 

LU  itilat.- 

^8  :  - 

:U|Ua4 

.44  4*64 

•M  tact 

t*L40T 
.44  t*V4 _ 

•n  »• . 

:?i  ” . 


See  our  previous  Electrortic  ads. 

Your  catalogue  requesto  and  quota* 
tion  roquestg  will  roceivo  our  prompt 
attention.  Coll  ARmory  4-8989. 


WANTED!  WANTED! 

.Needad  for  Gorenunent  DWeti**  Piroiaet*— all  types 
of  mlUttvry  elvsdrattio  gear  with  tb*  prefix  T8.  Bi'. 

SCR.  A1*R.  APS.  de  Hlgtieet  prices  paid  or  will 
eirhange  for  yuui  need*  No  offer  too  small  or  too 
large. 

PvlMS  sua).ct  ta  ebanaa  wltWawl  watlsa.  P.O.6.  NVC.  mlivtmui 

sbawAlsa  awaeawtaae.  Oaan  ataasinl  ta  ratad  nema.  Tatapbaea 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  •  NEW  YORK,  N.  Y. 
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HELirOTS 

pacciMON 
aOTlNTlOMITia 
IMt  T«L 

Tvm  IKAS . If.M 

atHOka/IO  Twa.  •  TjL 


VARIAC 

M  tA*  Ay  Owigral  K«4kk 
tMCUnU»«4  O^lti 
ToHc  M  ft  Amps. 

%m4  *^Aa**  t»— lal  ttft.* 
VpHm  Orwlipii  ft  Aap.  4m 
fttfPU^ 
IHiMMat  M«4«l  **r'  M 
9km  ftOO  Wall  U.Mi  t  ffty  ftl 

RHtOSTATS 

Soil*  ftOW  M»4«l  J...... 

ft  rnkm  SftW  UM  LH.... 

1ft  •km  SftW  . 

a»km  ftOW  i . 

•km  tdW  w/kmfh... ... 

IftftyftBftOW  kW^  K... 
too  Pkm  uw  D... 

ftftO  •km  urn,... . . 

ftftft  •km  9MW  IIpA*!  F... 
tftft.  ftOft.  ftOM  •km 

IOOO*lia»W  IlUai... 

TftftO  •km  ftOW  SpC  1. .  . 


irVpyftkAl.rf . |?.|< 

Iftftft  Oka.  ltT«rm.«.l4  T«L  T*p*ftKAl..it.ii 
2ft.*tft  Okai.  10  Tttrm.  •.!»%  T^mm 
_Tjr**  lAlOft . . . . .  ■»?.$• 

HIGH  CURRENT  MICA  CNDRS 
CYLINDRICAL  SIMILAR  TYPE  "G*' 

INFO  KV  AMFft  MC  EACH 

All  Ift  »0  ft  4ft.ft0 

to  ftft  ft  4ft.ft0 

.OO^ft  It  ftft  ft  lft.H 

•01  ftft  ftO  ft  ftft.ftO 

0012  20  1ft  ft  Sl.Oft 

•Of  20  tft  ft  «•.•• 

6u4  !•  ftO  1  ll.ftO 

004i  Ift  M _ ft  Ift.ftO 


STORAGE  RATTERIES 

Sft  V«H  WILLARD  Mtaft-RRAND  N 
nwIcfiW  Fert*AU  Bovto 

(4)  SftV  BATTIRllft  W/A«arr. . 

2V.MAH  Wftl»rft  Kct  SV.  ViAr»iM.. 

2V/MAM  Rkti.  ^Vlk  A  Atl4 . 

ftV/ftAM  WiU4  Nfft/BBai4U . 

CV;ftAN  Bpit.  W/A«i4 . 

CV'ftftAH  Wil»r4.. . . 

ftV/fttAH  B«u  w/a«I4 . 


....2.ftti  i  t«r  iM 
....t.tftiStov  •*•• 
...  l.Miifpr  t.M 
.oo.  l.ftti  ft  tor  ft.ft 
t  tor  7.0ft 

^.7t«ttf«r 

_v^m\\z3;S 

SHARfENING  STONE 

INDIRFBHSABLB  fpr  L«A 
•r  We  Ftseel 

CorAl^  N*.  Iftft  CorbMea* 
Emm  Ce.  lTee»f»ew4  lev 
FtMWeBj0ri»4te«  oi  Cryoul* 
H*7  A  SOO  TALUR 


*  TEST  EQUIPMENT  it 
MODEL  103  AC/DC  S4  nngM  VON : 
AC  A  DC  10  nu.  to  SOOOV,  DB-S 
nioi  to  — <4DB,  AC  cumoU  S  rnsi 
to  000  If  A.  DC  eumnt  4  rnoi  to  1.1 
amp,  otinia  1  rtid  to  1  nwoohm.  Std 
mfifT  “TAB”  (ITD  dlapUr  model*. 

SPECIAL  Pom  Paid . 017.49 

MODEL  IK  Pocket  multimeter  fe.- 
turei:  AC  A  DC  10  me*  to  SOOOV, 
AC  curreot  1  ma  to  600  UA,  DC 
current  4  rad  to  1.1  amp,  ohina  3 
nid  to  1.  megolim.  CompKt  accurate 
A  durable  rrautruettaa.  Std.  Mfgr. 
"TAB”  GTD  dlapUr  Model. 

SPECIAL  PfMt  Paid . OlS.tl 

MODEL  106  Vacuum  tubs  rote  raeUr, 
feature.  Include:  AC  A  DC  lO 
ranees  to  lOOOV,  ohma  6  raneaa  to 
1000  meenhma.  5  DB  ranee.  AC 
Hand  freg.  reapoiue  IS  to  100.000 
crcle.  Deafened  for  field  allenmetu 
uf  TV  A  Radio  leu.  Std  mfer. 
“TAB”  GTD  (Usplay  model. 

SPECIAL  Poet  Paid . 133.49 

MODEL  106  \’TVM  In  Ut  form. 

SPECIAL  Post  Paid . K2.98 

MODEL  HVP  30.000  rolt  probe  for 
Motel  106  Dlaplajr  model  “TAB" 
GTD  SPECIAL  ^  Paid . U.2S 


KITS  AND  COMPONENTS 

CLecTneLVTICSC.AfsAM...  Nfw 

OtL  CAPAMTOlft  Aim .  >6  t« 

aPROC  CIIPI  Vmi  Uuer.tM  NMwk 

o.lr  rtiARa  it.,  i  •« 

•••c  cCMAMie  iroe4Mrwacov  at* 
I*  PAR  mdetWer  A  CMde.  ,69.1  4  fm 

»Hnr  •  Mlu  CnOw.... . M  t« 

Cmmim.,  ao  .a.  I.  1  Mm . ii  i« 

eS!5Ur.-WI.V:!L-.lU*^.T; :  tt 

fMkMs,  Amd  .  r.  t.  4P . jitM 

R.t.r.  aMt.lM.,  AmU . AfP 

Cell  rMMi  Tk  4  da  RP . M  fa 

Ir.a  Cm.  Slab  A  9m.s . M  fa 

HaaM,  Aald  ./Imwi . Ufa 

StMalMtll  aiM.ln.,  AmU . It  n.  fa 

M.Mld.a  Cb.m.,  AmU . 11  fa 

MHtar.,  I  W  Awa . 2i  fa 

Tld-PMaf  Lm.  Aatd . !•  fa 


TEST  CORDS 


tt  r—%  BiUmW*  Cor4  Hyy 
Dm*.  R«kb«p  c**«r«4  !». 

•alotUa.  Aelll«e...  fl.ftft 

•  V^LUe  Cm4  #/n««  Rttklier  CM««pe4  .»•« 
4  T«M  C*r4.  Flu<  h  (ft)  A)ll«etor 

Ats»«lie4 . . |t«i  ] 

/MtPUMoat  Twi  Looftk  Hi«k  OMoliiy 


.OftOft. 
.ftOft  . 
lOOftft. 
iooftft. 
•OOSft. 
.OOJft. 
.0041. 
.00ft.. 


CAPACITORS 

MfB  RmIi  I  M< 


lftftw«4c 

l>l-S-ft 

7ftftw«4« 

ftSelft 

tMwyftft 

t.t 

4ftftw«4« 


•VCT/Ift^imv  IMftul  < 
•vrftftAWP  CSD  KBNTO] 
IV/lftlA  CRD  KRNYON  1 
ftVCT/JA.  tV/ftA,  •VCT/I 
T.ftVcf/lftR  Cftri  KRNt< 
ftt.ftyCT7i.2ftA  CRD  SMI 


>!•..< 


TRANSFORMERS 


VARISTOR  A  AUDIO 
COMPONENTS  ^ 

WB  D-ftTMft.  Ilfcr4  %•  RlgM  ■ 
Waeiora  RlMtrft*  Boee*.  BaI-  ■ 
••••4  FtmMnm  Full  Wee*  ■ 
Rri4«o  ReeilftW^  DeelfaW  for  M 
F«Im  O«ero44e»  ia  Traa^ 
■Iwfoa  Clr««l«e.  ft  ToraRluL 
0*4.  R»lW  tV/lftM»  ReyftffM  R«i 
ftO.OOO  Okime.  Ri«eU««4  Ftoamb 
••••Ml  I4«*l  Bri4c«  RMilftor  f« 

»«>ep  4  Rebol  Cku.  AIm  VU  MM 

'^TAS”  SaMl.l  M.ltl  . 4  fa 

W••l•rf•  tiMtrl*  F«*k-F«B  1 
Ovtpui  TroMlerflMr  IOTA.  R« 
Wmu  *f«r  ftVft**  «r  ftAQft**.  m 
Fp««  Reepoeeo.  FUt  ftft  %•  lft.ftft0 
BM«p4»r*  ftOO  Oka. 
*^AB***iOMlal  tft.ftfti . 2f4 

WUk  UTC  TpHa*Mk.  .... ....  .. 

UTC  Vpriapt«h  ftOO  Oka't#  TO**. 
XFMW  RMT-BLD  DTO  •«•« 
ft  W4f.  ftfto  Oka  C4  4  ftftO  Tppi 
4  IftO  Oka.  C»a  k«  n*p4  Mikp  I 
Uae  to  Um  4  LU«  U  Orl4. 
•••dal  ftftci  ift  ftftUfti  lift  fM 


•  IPP. . .  ..  . 

•  ftT/.ftA.  t.BT/l.m  CftD 

Sftii . . ftl.ftft 

ITCr/MMA.  ftftftYbf /ftft  M  A, 

lA,  AftfCT/JA  OBD  HVlNli 

IZ  RATINO  RAYTHBO^ 


1ft 

fts.l 

tR.ftft 

ft«.ft 

ftti 

ftst 

ftsB 

fts.ftft 

ftB-ftft 

ft&.tft 


•ftftve Y/iUM a/^  4*  Uft YCt)%’l  M Ae*  VkftY 

fatSfALatM**  *TiFoTyiai."'’AaVc'/^^ 

TtftV/ftllftA.  ftv/ft.ftAi  •.ftV/ft.AA  . . i2.M 

TftftVCf/ltftMA.  ftXft  ftV/l4.  fSV/lA  sk 

FfUe  ,  . Sft.MlT««&.. . |7.2« 

•ftftVCT/iftftMA.  ftWftA.  Aftfi^lA . itafft 

•••VCT/ftftMA.  ft  SY/ftA  IbLdV. . |2.ftft 

ftftftVCT/ftftMAa  ft.ftVCT/4A..fty>SA .  I .  . . .  itsftft 

ftftftvcT/tftftftA,  ftiftv/i.ftA  ft.  Ift. 

ftft.  llftYDC  4  ll^OYAO  • . Uaftt 


SMfD/ftftftV4C  OOOWTDC 
_ ft  for  tiaMi  MifM  1 

TAD  '*SUN-FLASH' 

8i'»w  oVWrs 

^Ift  OB  FTIU 
H*.  1  AMOLOSI 

tftST  QBFTftlO 

ftftOT  OB  FT  40ft 

YA  BYLY.  Uft4 

tftMT  FT  lift 

ttBT  FT  lift 

ftftftOTQ  rr  ftOft 

flW  ... 


Awy  BIM  AB»y,‘ 

VocMvm  PfBcItlcw  HIV#lt  RiilBfBff 


taM*-0«%*pr4M  T»k«  HlBaMHt*l4y  atapIHUB 
4«elf«*t*  4ia  WBUan«  — r— •— Bwipiioe  pp 
MftftftUaWla  C«aold«4pU  4  Imka  .  tft.ftfti 

BNOOFCWBCOFC  FWR 
iftftftVBC/SIBIA,  UdM  Dooktet  Crki.  Tr^ 
f*ra«v.  RMilftM*.  B«ek«4«.  Ba4p4»f. 
pMiseft  ••4  DlUkkm  iiftV/ftftoy  <^pW . . $<.•• 

_ 1  RELAY  SPECIAL 

iMEtfl  AFBT  kitel  Mm  IlftYAO 

BFrf  *  liid  *1SL*  *Ti»Vao 

VajM  ''  J  ALLIRDT . .miftlMtS 

BFHO  lIBYA^IftA  CTO 

L>^a^  B*  D«i» . . . t2.ftB 

PFWT  A  tPNO  IfYDWlOA 
CoPiMftp.  bfIcim 

BFBT  CIpm  BEBBIB.  Odd  Bpm.  iB-ftBY  lA 

CpmmU.  NUpmm  M4 . toil  ft  fM  IMY 

W^C  A’BFNO  Clor*.  T«ftppk«M  Typp.  IlftYAC 
Oetd  BFBCIAL . t4.2t 


llftY/ftOGi 


I  i  y/lift  aWCp4/ B'iii . 
iSy/ftMae/tKYlM.... 

»ly/tftBa«  ••  IftOr/ftBl 


400  CYCLE  XPMRS 


LO-VOLT  PHOTOFLASH  KIT 

k  cm  flad  CppmIImp.  (t) 

iMd  4  100  Weil  Bm.  All 

torft/FauKiY 


Cof4  tftaMi  wTlpap  YftXft 

PHOTOFLASH  CAPACITORS 

IfftRirB  MOWVWC . 

20ftMFB  tOftWVBC.,.. .1X1*! Ill: 
iftftMFB  4MWVBC  .*!!!.!!. 1 1!  !X! 

ItMFB/ftftftVAC/lftOftVWe^UlMafilMl.. 
2tMFO/}ftftVAC/llBftVBC  UMfalu!?r. .. 
KMFO/ftftftVAC/ttftftVOC  UiMalUMt..! 
IftMFB/ftftftVAC/ftftMVWe  IdMaUlMl . . . 


TURE  CLAMPS 

ftMB-ft.  ftMB-lft.  fttftB.  ftBFH 

(■om{'m*%kvb  64  cRack 

'TARS*^  TURE  SPEC 

BLBCTWtCAtLV  FIWFCCT 
IBSOT.  ftllft.  ftRftOT.  ftBNfOT 
ItBNrdi  ...  ..  t««teftft«il 

•  BOftO.  ftBdBOf.  IMOr.  IftB 

•  UOA....: . BmIi  7i«il 


BENCH  TOOLS 


Mm>  ft*  L*aB  !€•••  4'BM«  Odiai . 

Iftort  ft  BMe  CdifTR . . . 

H«M'LiP«a»M  T*  HMTf  D«iy . 

N  (t)  FMm  LlpiH  A>o*«.  -  A . 

>r4N  B«t  1  PM.  l/lft*  %•  t/ft*  Bpr4«Bp4  4 
•aMMfl  TMBimL  FImM*  Cm*  .  !•«•  I  f« 
«r*«  WdMr  Rot  ft  •••  aMa«(l**ft  V*- 
paAekU.  Beaa«r»Fr*ol  FlMtle  HeaftU. 
B4*»4*r4.  1  R»b—.  1  Btvkby.  8p«eid, 
MMy  B«rfta  Bfl>M  B^  ft  Bi**4pr4.  4 
Rmw  loMrekaMaikU  BWm*.  W/Wtpp 

MMM  FtM4l«  CMa  BFBmL . . 

Maa  WrfyM  Bd  ft  m*-  FtMlto  bosAa 
Bta^erft.  I  ^ope.  1  Bliibky.  1  F*ek«4.  . . 
la.  i  B«r«*  ^ver  8«t.  klaftM  il  to  b»aO« 
iffMft  Mmw  WHmp  ftLMftArft  4  K—tm. 
ittlaR  Wdara  ftpirel  Berov  Driver.  4 
^ttl  vMk  ft  Drill  BH*  A  t  B.  D.  Ble4« 

Mil  Bd  11  PM  l/lft*  •«  l/ft^.  CkP«a« 
•M4l«a  Bpm4  Bim1**TAB**  BMCIAL.  . 


l2MFB/t.2HVOC^W.  Bm 
27MFB/ft#BVAC/2KV  lat.  U 
IftMFB/iftBVAC/l.ftMVBC  li 


rr  THAT'S 


THAT'S 
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41f 


f 


TUBES 


rtfv- 


for  SPEEDY  DELIVEtY  Eit.nd  Your  DO  K  C 


Usr  Your  Pi 


CIRCULAR  SLIDE  RUU 

••  l**— 0»1»  IM*  ka4iM.  LAMP 


CONTACTOR 

8.  C.  CEltnCSSAQ.  BDDvy 

Utr  SiRri«r.  TrMf 

■lisivr  t  M«i«r  •i*n«r 
8vii«h.  For  Siod*  er  t  or  I 
FbMD  Apol.  BrLoA  J  fliMf 
SHP/llOV;  7M  BP/»OV 
to  HF/OOOV.  RoUd  S  or  > 

phMo  Vh  bp/iiov.  u  bp/ 

S30V.  Si  BP/iOOV.  Coouol  h 

Sf.  CooImU  rotod  4S  Amp 

POD.  RPBCIRL . 


•MA  KIT  AND  XEORMER 

I  T«k«.  Mita.  ilmr  Il»»  «««>•  Upt. 
Mtpt.  KiC/B.laipL  IPtCIAL  l•.4t 

DIODE  PROIE  TURE 

UmimM  lar  Nf-LPM  VHP  taMiap.  Ollra- 


Id^.  SSOT/lPB/t 
KdrIoo^.  to  A I 
.  ..iSfatidforl 


VARIAiLi 

CONDENSIRS 

BBD  DodI  Timf  OD.  toot 

S*"  * 


fjlL  0  to  ISVDC/S  AMP 

MilP  VoriDblo  DC  ooplr.  «•- 

ODOod  oad  oompldolr  bails 
-*'lapt.  lISr/M  ojr.  Utablo 
LAft  oappljr.  WomoDt  D.C 
I  pUilac.  Dotiorf  obardat 

^ — “ViA^  modol  railroad,  iacusdo* 

opood  ooatrol  aad  ooator  off  rorortiac 

(or  two  “BU**  looomotlroo . Stt.Sl 

7  fpc  $20.00 


bo  mado  io4H  i^or. 


STER  UP  TRANSPORMER 

PHaaarp  7.IMW,  W/IIOV  laps.  Two  Ooooadarioo 

Dirt  SSOV  at  7.0  Amp  Raob.  or  Oao  440V  at 
7.iA.  Oamo  bat  SSOV  Pri.  WtU  DoUror  SX440 
at  7.iA  Barb,  or  tOOV  at  7.iA. 

"TAB**  tPCCIAL .  $124.00 


.Tfl  MPMO .  24.00  NL7t4 

.OO'OOOTN .  0.00  704 AS 

1.40  004TL, .  0.00.  USA. 

.00  007A7bM7I.  4.20  nsB. 

.00  OlOA  .  0.20  71SC. 

.70  SllCN .  10.00  717A. 

.00  SllCT .  00.00  700BS 

.00  SOOT .  00.00  70iCl 

.00  lose .  2.00  700A. 

0.70  SOOA .  0.40  720A. 

0.00  S2IA .  24.20  721B, 

.00  027A .  4.00  722A/ 

.70  0140  .  2.00‘72IA. 

.70  SOOA .  O.M  72SA/ 

0.40  lOOB .  4.00  724A. 

0.7$  SOSA .  4.00  724B. 

0.0$  HKS$4 .  24.00  72SA. 

S.0i  SOSA  . .  04.00  720A. 

00.40  SOOAt .  7.40  7MB. 

4.00  S70B . 00  7MC. 

0.00  SOOA . 70;  000.. 

0.00  SOOA .  0.40  OOOA. 

.70  SOSA .  0.00  OOS.. 

O.M  S04A  .  4.00  000.. 

0.40  rP4O0  .  00.00  007.. 

0.07  Wt407/0042.  00.00  000  . 

.20  WL407A  . .  . .  0.00  000.. 

4.00  BL4S4A....  00.40  000.. 

.00  440A .  0.00  000  . 

.70<  440B  .  S.OO  OOOA 

.00  400TH .  40.00  002.. 


THAT'S 


THAT'S 


BUY  I  0 

Dcft.  IE  111  Liberty  Slrefft,  New  York  B,  N.  U.  S.  A. 


i 


Arc  KndDeeriiiff  *  Mcrhlne  Co.,  Inc ....  tSt 

Arme  ICIcrtric  Corp .  SM 

Arme  Etrctronlrc.  Inr .  SM 

Arooctic  Prodoctc  IJmIted . lit 

Advance  Electrir  t  Relay  Co .  $03 

Arronantical  CommuntrallonH 

Kqalpmrnt,  Inc .  $48 

Arrovox  Corp .  171 

Alr-!Nite  .  S51 

.4lr  Marine  Motor*.  Inc .  SIS 

Aircraft-Marine  Productii,  Inr . ISO.  157 

•Alrrraft  Transformer  Corporation . 847 

.OIrpax  Products  Company .  tS 

Alden  Products  Company .  4S 

Alirn-Bradley  Co .  43 

Allen  Cob,  Inr.,  L.  B .  S70 

Allied  Industries,  Inc .  200 

Allied  Radio  Corp .  800 

Allmetal  Screw  Products  Co.,  Inr .  S8S 

Alpha  Metals,  Inc .  887 

.American  Eleririe  Motors  .  SOS 

Amrriran  Oas  Pumace  Co .  S4S 

American  Lava  Corporation .  175 

.American  Phenolic  Corp .  130 

American  Televlalon  t  Ra4llo  Co .  88S 

American  Time  Products,  Inc .  178 

Amperite  Co.,  Inc .  880 

Ampex  Electric  Corp . 8S,  108 

.Andersen  Laboratories,  Inr .  S37 

Andrew  Corporation  .  840 

.Arma  Corporation  .  68 

Arnold  Enplneetinir  Company .  164 

Art-IJoyd  Metal  Products  Corp .  808 

Art  Wire  A  Stamping  Co .  308 

Aruna  Brothers  .  370 

Audio  Ilevires,  Inc .  267 


Cinema  BiMrlneerin*  Co . 

fiaroatat  Mf*.  Co.,  Inc .  »• 

tieveland  Container  Co . 

Clippard  Instrument  Laboratory,  Inc - 8S6 

Clouph  Brencle  Co . 

Cohn  Corp.,  Hlpmund . 

Collect  ron  Corporatlrm  .  $07 

Communication  Product*  Company,  Inc.  380 
Condenser  Products  Company, 

IMv.  of  New  Haven  Clock  A  Watch  Co.  880 

Conn,  Ltd.,  C.  O .  SOS 

Continental  Crmnector*  Corp .  488 

Contlnental-IMamond  Fibre  Co .  885 

Comell-Dublller  Electric  Corp .  41 

Coto-Coll  Company  .  SSI 

Crescent  Co.,  Inc .  *80 

Crest  Ijiboratorieo,  Inc .  888 

Cross  Co.,  H .  $18 

Crucible  Steel  Company  of  .America .  101 

I>ace  Electric  Co.,  Inc .  $S0 

Hale  Product*.  Inc .  873 

llano  Electric  Co .  $0# 

Haven  Co . Third  Cover 

He  Jur  iAmsco  Corporation . 347,  488 

IHallpht  Corporation  .  183 

Holln  Metal  Prodocts,  Inc .  870 

How  Comlns  Corporation . 44,  $68 

Hriver- Harris  Company .  8S7 

HuMont  I.aboratoriea,  lac.,  .Allen  B .  40 

Hurant  Mfp.  Co .  813 

HX  Radio  Products  Co .  809 

Hyna-Labs.  Inc . S57 


Ballantlne  Laboratories,  Inc .  198 

Barker  A  Williamson,  Inc .  34,3 

Barry  Corp .  15 

Beaver  Gear  Works,  Inc .  868 

Beckman  Instruments,  Inc .  3S1 

Beede  Electrical  Instrument  Co.,  Inc....  SIS 

Bell  Aircraft  Corporation .  385 

Bell  Telephone  Laboratories .  21S 

Bendlx  Aviation  Corporation, 

Eclipse-Pioneer  IMv . 828 

Fries  Instrument  IMv .  364 

Bentley,  Harris  Manufacturino  Co .  177 

Berkeley  Melentlflc  IMv.  of 

Beckman  Instruments,  Inc .  828 

Bird  Electronic  Corp .  309 

Bimbach  Radio  Co.,  Inc .  354 

Blricher  Corporation  .  858 

BIwax  Corporation  .  26$ 

Bodnar  Industries,  Inr .  290 

Kottart  Manufactnrinp  Corp .  314 

Bfionton  Radio  Corporation .  143 

Bourns  Laboratories .  178 

Brand  A  Co.,  Inc.,  William .  270 

Brew  A  Co.,  Inc.,  Richard  H .  367 

Bridpeport  Brass  Company .  81 1 

Browninp  Isiboratories.  Inc .  270 

Brush  Electronlfw  Company .  850 

Burilnvton  Instrument  Company .  6M 

Hiimell  A  Company .  03 

Bussmana  Mfp.  Co .  03 


C.O.M.  laUHtratories,  Inc .  310 

Camhridpe  Thermionic  Corp .  88 

Cannon  Electric  Cimipany .  280 

Carborundum  Company  .  30 

Carpo  Pai'kers  Incorporated .  277 

Centralab,  A  IMv.  of  Olobe-l'nion, 

Inc . II.  18,  13 

Century  Geophysical  Corp .  $25 

Chase  Brass  A  Copper  Co .  205 

Chester  Cable  Corp .  817 

Chlcaco  Telephone  Supply  Corp . 78,  7$ 

Chlracn  Transformer, 

IMv.  of  F>*e*  Wire  Corp .  882 

finch  Manufacturinp  Corporation .  Ill 


I^astem  Air  Hevicea,  Inc .  304 

F^astman  Kodak  Company, 

Industrial  Optical  Males  Htv .  151 

Kdin  Company  .  $18 

Kdlstm  Incorporated,  Thomas  A . 816 

Edo  Corporation .  849 

Elsler  Enplneerin^  Co.,  Inc . S55,  $70 

Eltel  MiMullonph.  Inc . 83.  881 

Electrical  Industries,  Inc .  167  I 

Electro  Enplneerinp  Prod.  Co .  350 

Fiectro-Rnap  Hwitch  A  Mfp.  Co .  .$60 

F^ectro  Tec  Corporation .  884 

Fiectro-Tech  Equipment  Co .  307 

Electronic  Associates,  Ine .  71 

Fiectronic  Mechanics,  Inc .  891  i 

Electronic  I*arts  Manufacturina  Co .  $89 

Fllectronlc  Tube  Corporation .  190 

Eler Ironies  of  Colorado .  358 

KnalneerinK  Research  .Associates. 

Ine . 884,  S47 

F>aacr  Co.,  Inc .  894 

Erie  Resistor  Corp .  53 

Eureka  Television  A  Tube  t\irp .  87S 

Kveready  Platlna  Co .  370  ' 


Fairchild  Camera  A  Instmmcsit  Corp. . . .  869 

Fansteel  Metallunrical  Corporation .  158 

F'ederal  Telephone  A  Radio  Corp  ...  17S,  835 

Ferroxcube  Cewp.  of  America .  59 

Fidelity  Chemical  Products  Corp . S60 

Five  Htar  Company,  The .  S70 

Fiatto  Mat.  Co .  851 

F'oredom  Electric  Co .  355 

F'requency  Mtandards  .  367 

Fuale-MIller  Laboratories .  SM 

Furst  Eleclroalcs .  S4S 


Galbraith  A  Hon  FJectric  Corp.,  C.  O - S47 

GamewHI  Company  .  804 

Gavco  Corporation .  843 

General  Oramics  A  Hteatlle  Corp . 883 

tieneral  Electric  Company, 

.Apparatus  Hept . 48.  49,  58,  881 

Tube  Hept . SI.  75 


Oscillograph  Rocorder 


for  opplkationt  roqviriiig  m  iMtnh 
moRt  of  niniiiiviii  sbo  ond  woigbt 


54/4"  s  0-1 J/ 10"  «  124/4" 
UlU 

Tho  Holland  A-500  Portabla  Oicino> 
graph  Rocordor  has  been  designod  ood. 
developed  for  recording  straios,  pro^ 
Hires,  acceleradoos,  temperatures,  etc. 
under  conditions  requiring  an  instnunent 
of  minimum  size,  light  weigb*  and  ox* 
creme  versatility.  Incorporated  in  the 
”$00''  are  many  feature*  found  only  in 
much  larger  instrumena . . .  simultaneous 
viewing  and  recording ...  four  '‘quick 
change"  paper  speed* . . .  easy  loading  and 
operation . . . 

For  comploto  Information  on  the  Heilaod 
A-$00  and  the  possibk  application  of 
this  instrument  to  your  particular  prob* 
lem,  write  or  wire . . . 

TIm  Heilond  Rnsnorch  CorporatiM 

ISO  lost  rifth  Avenoe,  Denver  0,  Colorodo 

dependoble  instruments 


0  f  N  V  I  n 
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General  Hermetir  Healiiur  Torp . 

General  Precision  Ijsboratory,  Inc 

General  Radio  Company . . 

General  Transformer  Company  . . 

Oertaeh  Products,  Ine . . 

OM  LalMMPtorles,  Inc . 

Goat  Co.,  Inc.,  Pred . . 

Graphite  Metalllxinc  C<irporatlon . 

Green  Instrument  Co.,  Inc . 

Gries  Reproducer  Corp . 

Guthman  ft  Co.,  Inc„  Kdwin  I _ 


SUIU 

EZ-U 


liammarlund  Mtg.  Co.,  luc . 

Harper  Company,  H.  M . 

Hathaway  Instrument  Company.. 

Hay  don  Company,  A.  fV . 

Heath  Company  . 

Heiland  Research  Corp . 

Heldor  Manufacturinp  Co . 

Hellpot  Corporation  . 

Ueminway  ft  Bartlett  Mfa.  Co.... 

Hermetic  Seal  Products  Co . 

Hetherinftton,  Inc . 

Hewlett-Packard  Company  . 

Hezacon  Electric  Co . 

HIckok  Electrical  Instrument  Co. 

Howard  Industries,  Ine . 

Hudson  Radio  ft  Telerlsion  Corp.. 
Hudson  Tool  ft  Die  Company,  Inc 
Hufthes  Research  ft  Development 

Laboratories  .  . 

Hycor  Company,  Inc . 

Hytron  Radio  ft  Rlectronii^  Co. . . . 


AVAKAMIM; 
12.  It. 24 -34 
CONTACTS 


1.  tpriap  csaiplitsly  socissed  and  rstalnsd 
la  knrrsi  ridtap  Imido  msoldint  so  dwl 
dirt  csaast  lapalf  sisrtioa  of  xsatarts. 

2.  Pin  csnlact  It  of  ualfonn  diameter  and 


Improved  Seamless  Wire  Company, 

Induction  Motors  Corp . 

Industrial  Condenser  Corp . 

Industrial  Hardware  Mfp.  Co.,  Inc 

Industrial  Tape  Corp . 

Instrument  Electronics  Corp . 

Instrument  Resistors  Co . 

International  Business  Machines  . . 
International  Nickel  Company,  Ine 

Ippollto  ft  Co.,  Ine.,  James . 

Irviimton  Varnish  ft  Insulator  Co.. 
I-T-k  Circuit  Breaker  Company... 


sdly  thrswshsot  Ita  pin  csnlact.  Since 
the  cprino  barrel  and  cemprsiclsn  tprinp 
ds  not  rids  sa  Ihs  pin  csntoct,  ns  consnl 
it  carried  away  Itm  His  pin  csnlact. 

4.  Sloes  Ihe  tprlnf  barrel  which  cemplelaty 
rolaint  Ihs  csmprscclen  tprinp  ridsc  wilhin 
the  wollt  of  the  msuldsd  teclion  ond  dees 
not  rids  sn  Ihs  pin  csnlact.  Hie  pin  csn¬ 
lact  hm  Hie  nscettory  free  Hsolinp  ocllen 
to  sttsiHItH  for  teH-^Ipnmsal. 


loci  mtsmbly  tirwcliirally  or  sisciricolly 
tines  It  It  a  pstmonsnlly  oHIssd,  Ir- 
rsmsvabls  tsmpsnsat,  which  cannot  be 


•lames  Vibrapower  Co . 

Jeffers  Electronics, 

IMvlsIon  Speer  Carbon  Co . 

JelUff  Mnnnfartnrinp  Corp . 

Jenidnps  Radio  Manufacturinp  Co . 

JFD  Mfp.  Co . 

Johnson  Co.,  E.  F . 

Jones  DIv.,  Howard  B.  Cinch  Mfp.  Carp. 
Joy  Manufacturinp  Company . 


Pin  csnlact  prs(sclt  nbsvs  tprinp  borrsl 
Is  Inansdiotsly  Mlf-olipn  lltell  wlHi  tockel 
csnlact  bofors  tprinp  it  esmprsttsd. 


Pattnt  mpflitd  for 


•  Avolloble  In  13,  18,  34,  and  34  conloclt 
for  #16  AWC  Wire. 

•  PIECISION  WIPING  CONTACTS  Isiure  cisen 
cestact  after  snsosinp  and  dltsnsasist-  of 
cosnseter. 

•  PIOATING,  NON-ROTATING  CONTACTS  on 
plus  end  receptacle  Iniure  telf  elignsient  of 
each  Individesl  cenloct. 

•  POIARIZATION  It  unuiuolly  petillve  with  on 
extra  heavy  reverie  puide  pin  and  tockel. 

•  PRECISION  MACHINED  CONTACTS  from  tprins 
temper  pheiphor  brenxe  en  the  pies  and  the 
matins  pin  cenlocti  are  ef  precltien  machined 
bratt  le  insure  the  uniformity  necettery  for 
maximum  esrrest  capacity  and  minimum  vell- 
ose  drop.  Cenlactt  ore  illver  plated  with 
told  plated  Rnith  for  lew  retitlance  and 
aen-cerreilen. 


Kahle  Enpineerinp  Co . 

Karp  Metal  Prodnets  Co.,  Ine . 

Kortron  . 

Kay  Electric  Company . 

Kenyon  Transformer  Co.,  Inc . 

Kepco  Laboratories,  Inc . 

Kester  Solder  Company . 

Keuffcl  ft  Esser  Co . 

Keystone  Products  Company . 

Kirk  ft  Blum  Mfp.  Co . 

Knlphts  Company,  James . . 

Knilsman  Instrument  Corporation 


MAntlAlSi 

e  Mineral  Riled  Melamine,  MII-R14A,  Ronw  re- 
titlanl,  hl#t -dielectric  and  mechanical  ttrenpth 
wlHi  onutvolly  loop  effecHve  ersepope  moh- 
Inp  these  cennectert  Ideally  tolted  for 
spirstlsn  above  netwtol  tdHIodet  m  well  at 
at  tea  level.  Standard  material  wtsd  on  Hilt 
tsrlst  snlett  sthsrwite  detlMtuted. 

*  ftmken  Reinforced  IplastI  Alkyd  type  440A 
for  bipb  impact  ttrenpHi  and  orc-retittonce, 
detlpmHed  by  oddinp  “A"  to  standard  type 
number  I.ei  l-Z  11-16  RA,  R-Z  13-16  SA. 

•  DioHvI  Ehihalute  lUoel  contains  Mph  dImen 


Labaratory  for  Electronics,  Ine . 

Lambda  Electronics  Carp . 

Lampkln  Labaratories,  Ine . 

Lapp  Insulator  Co . 

Leeds  ft  Northmp  Co . 

Leakurt  Electric  Soles  Company . 

Lewis  Enpineerinp  Co . 

Lewis  Sprinp  ft  Mfp.  Co . 

Unde  Air  Prednets  Company,  A  IMv  of 
Union  Carbide  ft  Carbon  Corp . 


ELECTION  ICS 


FA»»ICaTO»S  of  TFFlOl 


C  H  E  M  E  L  E 

ELECTRONIC  PARTS 


Chemelec  Teflon*- insulated  elec¬ 
tronic  components  include  a 
complete  line  of  7  and  9  pin  miniature 
tube  sockets,  crystal  sockets,  feed¬ 
through  insulators  and  terminals. 

All  provide  the  same  high  performance 
which  this  superior  insulating  material 
assures.  Surface  resistivity  3.5  x  lO’’ 
ohms.  Loss  factor  less  than  0.0005.  Dielec¬ 
tric  constant  2.0  (60  cycles  to  30, (XX) 
megacycles).  Serviceable  at  -llO^F.  to 
500‘’F.  Won’t  carbonize  under  arcing.  Zero 
water  absorption  by  ASTM  Test.  Unaf¬ 
fected  by  extreme  humidity.  Won’t  DC 
plate.  Chemically  inert,  non-gassing, 
immune  to  corrosive  atmospheres,  fungus, 
oil,  solvents.  Non-flanunable,  tough, 
resilient,  withstands  and  absorbs  mechan¬ 
ical  shock  and  vibration. 


I.lndErrn  A  A««M-l«ten.  Erik  A .  S51 

Link  Avlntlon,  Inr .  305 

lion  Fnnten^n*.  Ine . 

little,  In«..  Arthur  I> .  SOS 

l4>rd  Mnnufarturin*  Co .  ISO 


Makrpearr  Company,  D,  E .  101 

Mallory  A  Co.,  Inc..  P.  R . 06.  14S 

Marconi's  TVlrcIcsa  Tclecraph  Co.,  I.td..  170 

Marion  Electrical  Inatmmrnt  Co .  10 

Maryland  Electronic  Mfs.  Corp .  tSO 

MB  ManofacturtnB  Company.  Inc .  00 

McOraw-HUI  Book  Co .  S70 

Measurement*  Corporation  .  S52 

Merit  Platins  Company .  S06 

Merritt  ft  Zalcskl.  Inc .  09 

Metal  Textile  Corp .  *38 

Metals  ft  Controls  Corp., 

General  Plate  DIv .  184 

Mica  Insulator  Company .  I5S 

Mlco  Instrument  Company . S*S,  S70 

Micro  DIt.  of  Mlnncapolls-lloncywell 

ReKulator  Co . ISO.  203 

Midland  Manufarturlnic  Co..  Iiir .  80 

Miles  Reproducer  Co.,  Inc .  370 

MllfonI  Rivet  ft  Machine  Co .  27S 

Millen  Mf|r.  Co..  Inc.,  James .  107 

HUo  Radio  ft-  Electronics  Corp .  16* 

Milwaukee  Transformer  Company . *18 

Miniature  Precision  Bearinirs,  Inc .  140 

Mlnneapolls-Honeywell  Repnlator  Co., 

Industrial  DIv .  65 

Mltchell-Rand  Insulation  Company.  Inc. .  169 

Moloney  HBectrtc  Company .  8* 

Mosinee  Paper  Mills  Company .  *46 

Muirhend  ft  Co..  Ltd .  8 

Murphy  ft  Miller,  Inc .  SOO 

M>W  Laboratories.  Inc .  *43 

Mycalev  Corporation  of  -America .  61 


National  Company.  Inc . *74,  358 

National  Moldite  Company  .  *68 

National  Plastic  Products  Co .  3*6 

National  Research  Corporation  . 91,  05 

Nco-HII  Corporation  .  861 

New  Hermes,  Ine .  867 

New  York  Transformer  Co.,  Inc . 810 

Ney  Company,  J.  M .  887 

Norden  Instruments,  Inc .  818 

North  American  Aviation,  Inc . 855 

Northeastern  Knctneertnc.  Inc .  *83 

Nothelfer  Winding  Ijiboratories . 864 


tllymplc  Metal  Products  Co.,  Inc . 837 

Panoramic  Radio  Products,  Inc . 880 

Par-Metal  Producta  Corporation . *71 

Penta  Laboratoriea,  Inc .  311 

Permac  Corp . 818 

Peschel  Bertronlcs,  Inc .  870 

Phalo  Plasties  Corporation .  *71 

Phaostron  Co . 838 

Phelps  Dodfte  Copper  Products  Corp., 

Inca  Mannfactnrlnft  Division . 38,  SO 

PhlUlpo  ft  HIsa  Co.,  Ine .  848 

Ptx  Mannfactnrlnft  Co,,  Inc . 880 

Plastic  Capcwltoni,  Inc .  80 

Plastold  Corporation  . 341 

Polarad  Etectronlca  Corporation .  91 

Polymer  Corporation  .  386 

Polyphase  Instrument  Company... . 839 

Polytechnic  Research  ft  Development 

Company,  Inc . 380 

Popper  ft  Sons.  Inc .  848 

Potter  ft  Bmmfleld .  348 

Potter  Instrument  Company,  Inc . 306 

Praktira  Co.,  Inc . 80* 

Precision  Apparatus  Co.,  lac . 434 

Precisloa  Paper  Tube  Co .  388 

Premax  Products,  DIv.  Chlsholm-Ryder 

Co..  Inc . 817 

Pyroferrie  Co..  Inc . 381 

.  870 


-jfwPos/'i  irMitmMrk  /w 
Hi  ttlrafirntTflhyltm  m/s. 
ITrs/fewspl 
.M.  r.  KtIhiU  Ca 


TEFLON  and  KEl-F  STOCK 
and  Custom -Fabrkatad  Parts 

Fabricating  "Know-how”,  the  result  of 
years  of  specialized  experience— and  the 
most  modem  facilities  for  rapid,  low-cost, 
close-tolerance  production  are  at  your 
command  when  you  specify  Teflon  or 
Kel-Ft,  fabricated  by  the  United  States 
Gasket  Company.  Ours  is  the  most  com¬ 
plete  line  in  the  country— sheets,  tape, 
rods,  cylinders,  tubing,  bars,  and  y 
custom-machined  or  molded  parts 
to.''  manufacturers’  specifications. 


FLUOROCARBON 


PRODUCTS  0  VIS  ON 


AND  OTMFB  FIUO»OCaB»On  PIaSTICS 


CAMDEN  1,  NEW  JERSEY 


Quality  Pvuducts  Co . 
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RmUo  CofpotmtUia  of 

Aoiertco  . Foorth 

Kadlo  Motertalo  CorponUion . 

iUullo  Boceptor  Compon)' . 

Kadlo  Shack  Corporation . 

Kalun  laatmmeatK,  lar . 

RalJwar  Ezproao  Ageory. 

Air  Ezpreaa  INr . 

Raoland  Corporation  . 

Kartheon  Manafact  urine 

Coaipany  . 

R-B-M  IMrislon.  Baaex  Wire  Corp 

Keevea  HoFman  Corpftratlon . 

Rcfcncy  . 

Rcmler  Company,  I,td . 

Republic  FoU  A  Metal  Mill*,  Inc. 

Koz  Corporation  . 

Rex  Rhooatat  Co . 

Rhode  Island  Insulated  Wire  Co.,  1 

Koanweil  Corporation  . 

Rome  Cable  Corporation . . 

Kunxel  Cord  A  Wire  Co . 

Rutherford  ICIectronlrs  Co . 


Varflex  Corporation . 

Varian  Aasoclateo  . 

Veeder-Root  Incorporated 

Vickers,  Inc . 

Victoreen  Instrument  Co. 
Victory  Enelnerrine  Corp. 


Waldes  Kohlnoor,  Inc .  39 

W’arren  Wire  Company .  2St 

Waterman  Products  Oo.,  Inc .  StS 

Wareforms,  Inc . .303 

Weekesser  Company  .  319 

Welch  SclentUle  Co.,  W.  M .  287 

Western  OoU  Products  Oo .  359 

Western  Gold  A  Platinum  Worha . 324 

Westinehonse  Blectrie  Corp. 79,  138,  195,  203 
White  Dental  Mfe.  Co.,  8.  8.... 254.  855,  857 

Whitehead  Btamplnc  Company . 203 

Wlckes  Snelneerlne  A  Construction  Os. .  329 

Williams  A  Co..  C.  K .  346 

Winchester  Dectronlcs,  Inc .  281 

Workshop  Associates  Wt..  The 

Oabriel  Company  .  188 

Wunderlich  Radio  Company .  389 


^  SIBIIS  10-12 

U  Electronamic 
TUBE  PERFORMANCE  TESnR 


Hanpamo  BUectrle  Cimipany .  212 

Scientific  Dectric  IMr.  of  *‘8” 

f'orrusated  Quenched  Gap  Co .  885 

Rcienllflc  Blectronie  labs,  Inc .  847 

Hecon  Metals  Corporation .  388 

Serromechanisms.  Inc . 320 

Servotrol  Company  .  289 

Hhallcrose  Mf^.  Company . 88,  87 

Shieidlnss,  Inc .  SS8 

Hifma  Instruments,  Inc .  268 

Siirnal  Rnclneerinf  A  Mfy.  Co .  328  Zophar  Mills,  Inc. 

Horensen  A  Co..  Inc .  47 

Southern  Industries  of  Maryland.  Inc...  868 
Southwestern  Industrial  Electronics  Co.  277 

Specialty  Battery  Company .  813 

Spencer-Kennedy  laboratories.  Inc . 821 

Spracne  Electric  Company . 9,  64 

Standard  Pleso .  363 

Sterllnar  Transformer  Corp .  817 

Stoddard  Aircraft  Radio  Co .  210 

Stmt  hers- Dunn.  Inc . 290 

StupakoF  Ceramic  A  Mfy.  Co .  221 

SturteTant  Co.,  P.  A .  252 

Superior  Electric  Co .  88 

Superior  Tube  Company .  37 

Surprenant  Mfy.  Co .  292 

Sylrania  Electric  Prodiicts,  Inc . 7,  265 


with  17  f  If  MINT  frAA'polRt 
Mast0r  l0V0r  S0l0Ctor  SysfAin 

To  toft  nodorn  tobot  for  only  om  eharictorlttic 
«dll  net  nocffsarlhr  reveal  ovorall  nrUnoanie 
upoimtlii.  Tuba  circuito  look  for  ONra  toon 
|Mt  Motoal  Caodoetonaa  or  otbar  alnclo  faeter. 

In  too  Pracitlon  Itoatranamla  CIrailt,  too 
tube  rewOMNS  under  approprlatoly  pbatad  and 
aoloetad  Individual  alemant  potantlale,  ancotn- 
paaaUif  a  wide  range  of  plate  family  cnaraetar- 
letic  curvoa.  Tbit  comploto  Path  of  Operation  It 
Intagratod  to  toe  Indicating  matar  In  toe  poaltlvo 
PCtfORMi^  tormt  of  Itoplaea-Waak-Cood. 


PROFESSIONAL  SERVICES 


Taylor  Fibre  Co . 

Tech  Laboratories,  Inc . 

Technical  Service  Corporation . 

Technltrol  Englneerinir  Company . . . . 

Technolory  Instrument  Corp . 

Tektronix,  Inc . 

Tel-Instrument  Co.,  Inc . 

Teiechron  Dept.,  General  Electric 

Company . 

Teietronlcs  laboratory,  Inc . 

Telewave  Istboratoriee,  Inc . 

Teles,  Electro-Acoustic  DIv . 

Terpening  Company,  L.  H . 

Thermador  Electrical  Mfg.  Co . 

niomas  A  Skinner  Steel  Products  Co. 

Tinker  A  Rasor . 

TIteflex,  Inc . . 

Tobe  Deutschmann  Corporation . 

Trad  Television  Corp . 

Transformers,  Inc . . 

Transradio,  I4d . 

I  Triplett  Electrical  instrument  Co... 
Tm-Ohm  Products,  Div.  of  Model 

Easlneerlng  A  Mfg.,  Ino . 

Tung-Sol  Electric,  Inc . 


SEARCHLIGHT  SECTION 

(Classified  Adverlumg') 

H.  E.  HILTY,  Mgr. 

SEARCHLIGHT  ADVERTISERS  INDEX 

416-417 


Cnion  Carbide  A  Carbon  Corp., 

Linde  Air  Products  Div . 

United  Cataloi:  Publishers,  Inc . 

United  Condenser  Corp . 

United  Manufacturing  A  Service  Co 

United  States  Casket  Co . 

United  States  Testing  Company... 


This  Index  it  publithed  si  a  tsnvmlises  Is  the 
resdtn.  Every  esrt  le  teken  te  asks  it  securste,  but 
ELECTRONICS  situmei  ns  reepomlbHIty  fer  errsrt 
er  emieeiont. 
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-To  Find  Out 
Why  More  & 
More  Companies 


Precision 
Wire  Wound 


Write  for 
Bulletin  R  Now! 


f  arly  fUnt 
Kiiiwcay 


IN  PRODUCT  IMPROVEMENT 


RCA' 


NEVER  STANDS  STILL 


N«wfO*  4* 
27"  pictf »  I 


Early  radialar 
dMifa  atad  on 

RCA-7C24 


Imaravad  daiiva  of 
radiator  aaw  a«ad  aa 
tUallar  lyaa,  RCA-S7«2, 
coal*  wM  oaly  aaa-half 
Aa  air  flaw 


mn 


Early  vocmmi 
ractiflar  far  roroivors 


laipravad  RCA-SU40 
hat  fraator  tlaMlily, 


It  is  one  thing  to  derelop  new  products  for 
the  market.  It’s  another  thing  to  improve 
them  ...  to  conceive  advanced  designs  . . . 
after  they  are  on  the  market. 

RCA  engineers  take  nothing  for  granted— even 
after  design  has  been  "frozen.”  RCA  engineers 
continue  to  work  closely  with  equipment  designers 
to  solve  problems  dealing  with  the  performance 
of  tubes  and  components.  RCA  engineers  never 
"let  go”  in  their  efforts  to  provide  the  ultimate 
in  useful  performance  of  the  product. 

Take  the  tubes  and  components  illustrated  here. 
•  The  improved  recttngular  kinescope  features  a 
metal  shell  which  permits  use  of  a  reflection-free 
faceplate  having  uniform  thickness  and  high  quality; 
it  weighs  less;  it  allows  new  flexibility  in  chassis 
layout.  •  The  improved  plate  radiator  of  the 
power  tube  reduces  operating  temperature, 
increases  tube  life,  saves  customers*  money. 
•  The  improved  deflecting  yoke  provides  beam 
deflection  through  a  diagonal  deflection  angle  of 
90"— with  inherent  compensation  for  deflection 
defocusing.  •  The  improved  rectifier  tube  has  a 
greater  reserve  of  emission,  greater  subility,  longer 
life ...  is  better  suited  for  TV  receiver  requirements. 

You  can  rely  on  RCA  engineering  leadership 
for  continuous  product  improvement. 


RADIO  eORRORATIOM  of  AMKRieA 


HAKmnom,  m.j. 


